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PREFACE 


Many oF the possible approaches to income differentials among states or 
regions appear fruitful for one or more purposes. What might be called 
the reportorial approach, the provision of estimates of the amounts of 
income in each state and region, is basic to the other fruitful approaches. 
Estimates which are sufficiently reliable for most purposes are provided 
by the National Income Division of the U. S. Department of Commerce 
(Personal Income by States since 1929, Washington, 1956) for each of the 
states except Alaska. The pioneering estimates prepared by Maurice 
Leven for 1919-1921 (Income in the Various States, Its Sources and Dis- 
tribution, 1919, 1920, and 1921, New York, 1925) extend the period for 
which state income data are available. The official estimates for some 
of the states have been distributed by county, usually by research workers 
within the state. 

Another approach uses all of the available statistical data and other 
information in an effort to describe for a particular region its economic 
characteristics and the changes in these characteristics. Examples of such 
studies are The Economic Resources and Policies of the South (New 
York, 1951) by Calvin B. Hoover and B. U. Ratchford, and The Eco- 
nomics of New England (Cambridge, 1952) by Seymour E. Harris. 
Aggregate and per capita incomes, because they are both all-inclusive and 
unduplicated measures, have a prominent, though by no means an ex- 
clusive, place in such studies. 

Regional differences have also been approached through the construc- 
tion of theoretical models which seek to account for their causes. Most 
of these models are based on European experience and are concerned 
with income differences only indirectly. The more recent regional 
models, and particularly those concerned with income differences in the 
United States, are discussed in Regional Income: Studies in Income and 
Wealth (Princeton, 1957). These discussions contain or suggest reason- 
able hypotheses which might, if data were available to test them, open 
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up additional ways to further our knowledge of regional income differ- 
ences. 

Another approach seeks to analyze the observed state and regional 
differences in terms of sets of “fundamental” or “universal” elements or 
forces, such as skills or industries, especially those for which there is 
likely to be a continuing supply of data. This approach is adopted here. 
Several considerations favored its adoption. 

First, it is an essential first step in understanding the characteristics of 
the state or regional differentials which are the subject of study. To the 
extent that the characteristics of the differentials and the patterns of their 
behavior in the presence of cyclical and secular forces can be determined 
and statistically tested, such an analysis will provide criteria for, and thus 
help to focus, many special-purpose analyses in which regional differentials 
are a variable. 

Secondly, such an analysis provides a further test of the validity of 
the annual estimates of state income, the statistical series basic for most 
regional studies. One appraisal of this series is provided in the report of 
the National Accounts Review Committee of the National Bureau of 
Economic Research in The National Economic Accounts of the United 
States (Hearings before the Subcommittee on Economic Statistics of the 
Joint Economic Committee, October 29 and 30, 1957, 85th Congress, 1st 
Session; especially chapter 9). This appraisal is largely in terms of the 
suitability of the concepts used for generally recognized purposes, such as 
estimating the market potential of small areas. It also deals with the 
quantity and characteristics of the data available for constructing the state 
estimates. The studies here, since they concentrate on the pattterns of 
and the regularities in the behavior of the state estimates, are oriented 
toward an appraisal of the data as variables in economic analyses. How- 
ever, the concentration on patterns helped to isolate instances in which 
departures from the patterns appear to be traceable to the characteristics 
of the estimates rather than to differences in the behavior of the forces 
being estimated. For the most part these instances relate to areas already 
known to be weak—to agricultural income and to other nonwage com- 
ponents of income. 

Finally, in addition to an intensive analysis of the state income esti- 
mates, it also seemed desirable to examine carefully all the major bodies 
of primary statistical data for states, such as the data provided by the 
various censuses, for illumination of many aspects of the state income 
differentials. The approach adopted here can both accommodate such 
data and provide some criteria for allocating analytical resources among 
the diverse bodies of data. Some use is made of independent data in 
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ascertaining and testing the interrelationships among the changes in re- 
gional and national income components and totals. The chapters dealing 
with earnings differentials and with demographic factors rely most heavily 
upon these bodies of primary data. 

What are some of the more familiar variables which may help us 
understand the observed differences in state per capita incomes? Occu- 
pation and industrial attachment rank high among the sets of such 
explanatory variables. These two sets of variables are, of course, inter- 
related. Occupation tends to reflect, though not precisely, the educational 
attainment, the skills, the age, the health, and other personal characteristics 
of the residents of the various states. .In substance, occupation reflects 
the supply of skills by which the nation’s work is done and income is 
created. On the other hand, the farms, mines, factories, stores, and offices 
in which these skills are employed are classified for most analytical pur- 
poses by their industrial characteristics. Industry, consequently, tends 
to reflect the current demand for various skills. 

Together, occupation and industrial attachment, the latter to a lesser 
extent, provide meaningful classification of the recipients of wages and 
salaries, of proprietors’ income, and of most transfer payments. Only the 
flow of property income is not directly connected with these characteristics. 
The principal bodies of state data by occupation and by industry have 
been subjected to extensive analyses, and, insofar as data permit, these 
analyses have been supplemented by analyses of associated variables such 
as age, participation in the labor force, urbanization, and sex. Since all 
of these variables are interrelated, much of their explanatory value is also 
reflected by occupation and/or industry. Consequently, the interest in 
these variables is of a somewhat different order. 

There are findings, for example, that the 1949 earnings of women are 
lower than those of men in almost every occupation and that the occupa- 
tions in which women are more prevalent are the lower-paying occupa- 
tions both in each of the states and in the nation (chapter 5). While 
these findings are of interest, they contribute little to the explanation of 
state earnings differentials. On the contrary, they raise a number of new 
questions which go beyond the scope of this study. One example should 
suffice: Do the lower occupational earnings of women reflect differences 
in skill, perhaps because of an average work-life shorter than that of 
men, or do they reflect simply lower pay than men would receive for a 
specific job? There are no data which will permit direct answers to these 
questions. As a matter of procedure, had data been available which 
would have permitted distinguishing degrees of skill within an occupa- 
tional category, a more promising way to use such data would have 
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been to create new occupational categories which reflected these differ- 
ences. 

This example of the earnings differences between men and women 
is mentioned because of its obvious parallel to the earnings differences 
between whites and nonwhites. The differences among races are not 
analyzed in this volume. Had data been available to support such an 
analysis, one probably would have been made, just as some resources were 
devoted to analyzing the male-female differentials. It is doubtful, how- 
ever, whether such an analysis would have contributed substantially to 
the explanation of state income differentials. To the extent that Negroes 
tend to concentrate in the lower-paying occupations or tend to be among 
the less skilled within a given occupation, then the analysis of occupa- 
tional earnings differentials gives full weight to these important attributes 
of Negro earnings. Somewhat more precise and more detailed data than 
are now available even at the national level, however, would be needed 
to measure the extent to which variation in remuneration for a given level 
of performance is associated with color, race, sex, age, or similar personal 
characteristics. 

In addition to “explanatory” variables, such as occupation and in- 
dustrial attachment, much attention has been accorded to the changes 
in the state income differentials and how these differentials are related 
to the level of income and to its many structural aspects. Cyclical and 
secular factors, particularly, have been examined intensively with a view 
to uncovering their relationship to changes in state differentials. 

The patterns of change in state per capita incomes during recent 
decades, the concern of much of this volume, should provide background 
materials that are needed to interpret, appraise, and provide perspective 
for the specific and detailed studies of particular areas, such as those often 
conducted by the development or planning commission of a state or the 
chamber of commerce of a metropolitan area. To facilitate the use of 
the volume in local studies, the results are presented for each of the 48 
states individually, although similarities among groups of contiguous 
states are pointed out. The study relates to a period which ended before 
Alaska and Hawaii became states. 
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Chapter 1 


INTRODUCTION AND SUMMARY 


Tue LarceE differences among state personal incomes, even after adjust- 
ment for differences in state populations, have persisted since 1919. These 
large and persistent differences among states raise many questions that 
are of more than passing interest to all who are concerned with the de- 
velopment of resources in particular areas. 

To what extent has the increase or decrease in per capita personal 
income at the national level been reflected in each of the states? Does 
each of the states experience the same dollar increase or decrease? Or do 
the dollar incomes in some states tend to fluctuate more than in others? 
If there are differences in dollar amounts, is there some tendency for the 
state incomes to increase or decrease proportionally, so that they have 
about the same percentage increases or decreases? If there are differences 
in the responses of particular states to changes in the national level of per 
capita income, are these differences associated with the level of income 
during some previous period, with the industrial composition of the states’ 
economies, or with some set of unchanging and unchangeable geographical 
characteristics, such as average rainfall or the distance from a seaport? 

When the level of personal income changes, do some states experience 
more and some less fluctuation in their per capita personal incomes? If 
so, do the states that are more sensitive to changes at the national level 
tend to have distinct industrial characteristics? Is there evidence that 
some states are growing faster than others over the recent period? 

The answers to such questions provide the starting point for under- 
standing state income differentials. A knowledge of the patterns of change 
in state per capita incomes during recent decades is essential if meaningful 
results are to come from the more specific and detailed studies of particular 
areas, such as those that might be conducted by the development or plan- 
ning commission of a state or the chamber of commerce of a metropolitan 
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area. Typically, it is not enough to know that per capita income in an 
area has increased. Also needed is some basis for appraising such a 
fact—for example, a knowledge of whether other areas with similar char- 
acteristics have increased more or less than the area under study. If the 
available data on state per capita personal income since 1919 are to provide 
such background material, they must be analyzed with a view to uncover- 
ing and testing these patterns. 

This study is concerned with all of the differences among the state per 
capita personal incomes. The search is for the general patterns of change 
in these differences. While interest in the level or change in individual 
state per capita personal income is not ignored, greater attention is 
accorded the contributions of individual states to the pattern of change in 
state differentials. Moreover, there has been no attempt to group states 
into regions, although the similarity of several states with respect to some 
one characteristic often is pointed out. 

The 48 states of the United States have been adopted as the basic 
geographic unit for study.’ More data are available for the states than for 
any other geographic unit, an important reason, though not the principal 
one, for adopting the state as the geographic unit. The fact that data have 
been compiled by states stems from reasons which make the state bounda- 
ries a meaningful and useful device for delineating geographic areas. 
In the United States the state is sovereign, and the federal government 
derives its sovereignty from the states. Each state has a complete govern- 
mental framework, paralleling that of the federal government, complete 
with governor, legislature, and courts. Although the Constitution pro- 
hibits states from levying imposts and duties and thus erecting economic 
barriers to free trade among residents of the several states, it reserves 
large areas of economic responsibilty to the states. Among other powers, 
a state has general taxing power and is responsible for many of the im- 
provements within its borders. Even though a state government may be 
virtually powerless to affect directly the direction and extent of its eco- 
nomic development, whatever development does take place within its 
borders will color many of the state government’s activities. For this 

1 The District of Columbia is not treated as a state and consequently is excluded from 
most measures presented in this study. The District of Columbia is included in tables 
showing data for individual states. However, when means, standard deviations, and 
other statistical measures relating to all of the 48 states are computed, the District of 
Columbia is excluded. This treatment follows from the fact that the District has the 
characteristics of a city rather than of a state, is closely circumscribed in area, and its 
extremely high per capita income is greatly affected—one might almost say determined— 


by the Congress through its annual appropriations and the fixing of federal employee pay 
scales. This study was completed before Alaska became a state. 
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reason a state government needs knowledge of the economic activities 
within its boundaries. The states thus would be worthy of attention even 
though as many data were available for other subdivisions of the nation. 

State boundaries have been stable for several decades and are well 
known. Most economic activity can be located unambiguously with 
respect to them. With the minor exception of the area within the District 
of Columbia, all of the area within the nation is assigned to the states. 

There are many ways in which the economic activity of a state may 
be measured. The most comprehensive statistical measure for which data 
are available is personal income. ‘The state personal income estimates 
provided by the National Income Division for 1929-1954 include all income 
flows arising out of current economic activity, and transfer payments from 
government and business, received by the residents of a state during a 
calendar year.” These state estimates of personal income and of the prin- 
cipal components of personal income, on a per capita basis, form the chief 
basis for most of the analyses. 

These estimates, which are available only for the years since 1929, have 
been supplemented by the Leven estimates of “current income” for 1919- 
1921.2 The Leven estimates are not strictly comparable with the official 
estimates for the years since 1929, and probably are less reliable. However, 
they provide a useful indication of state income differentials during the 
earlier period and thus permit many analyses to cover an additional 


decade. 


SUMMARY 


The remainder of this chapter is devoted to a description of the 
analyses of state per capita personal income differentials to be undertaken 
in this book, the methods used, and a summary of the principal findings. 
The purpose of summarizing the principal findings at this point is two- 
fold: First, an early statement of the principal findings should make it 


? The following definition of personal income is provided by the National Income 
Supplement to the Survey of Current Business, 1954 Edition, Department of Commerce, 
1954, p. 58: “Personal Income is the current income received by persons from all sources, 
inclusive of transfers from government and business, but exclusive of transfers among 
persons. Not only individuals (including owners of unincorporated enterprises) but non- 
profit institutions, private trust funds, and private pension, health, and welfare funds are 
classified as ‘persons.’ Personal income is measured on a before-tax basis, as the sum 
of wages and salary disbursements, other labor income, proprietors’ and rental income, 
interest and dividends, and transfer payments, minus personal contributions for social in- 
surance.” The state per capita personal incomes used in this study are those given in 
Charles F. Schwartz and Robert E. Graham, Jr., ‘Personal Income by States, 1929-1954,” 
Survey of Current Business, September 1955, pp. 12-22, 32. 

® Maurice Leven, Income in the Various States, Its Sources and Distribution, 1919, 
1920, and 1921, New York, 1925. 
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easier to follow the detailed arguments in the later chapters. Secondly, 
the summary may suffice for those whose interests are concentrated on a 
particular area of investigation but who would also like some knowledge 
of related findings without having to deal with a technical analysis of 
them. To precede the detailed arguments with such a summary state- 
ment, however, involves some risks. 

The search for patterns of state per capita personal income differentials 
often leads to comparisons of each of the states with each of the other 
states and the extensive use of technical devices to provide a statistical 
summary of these manifold comparisons. A general statement of sta- 
tistical results in terms of tendencies or averages ignores the many 
exceptions typically found in a statistical investigation. When these 
exceptions are of consequence to a particular problem, they must be taken 
into account. Yet if a summary is really to summarize, attention must 
be directed to its general characteristics rather than to the exceptions 
which appear to have only limited application. Consequently the sum- 
mary material in this chapter reflects, to a greater extent than he would 
like, the author’s interpretation of the findings, and these findings are 
sometimes controversial. Subsequent chapters provide, although in some- 
what more technical terms, a detailed account of the investigations on 
which these findings and their limitations are based. 


Income changes 


Although per capita personal income in the United States has varied 
from $373 in 1933 to $1,788 in 1953, and these changes in income level 
have been accompanied by differential changes among the states, the 
rank order of the states has not changed greatly. The state ranks for 1919 
tend to be the ranks in 1929, 1939, 1949, and 1954. 

In dollar terms the changes in the higher-income states have been 
larger than in the lower-income states. In percentage terms, however, 
the lower-income states have experienced larger income changes. 

The period from 1929 to 1954, although it includes the great depression 
of 1929-1933, is characterized largely by rising income, both in current 
and constant dollars. The dollar differences between state per capita 
incomes tend to move with the income level and were greater in 1953 
than for any other year for which data are available. 

There has been a pronounced narrowing of relative interstate differ- 
entials.* Starting at a level of 37 to 41 percent during 1929-1932, the 

* Relative interstate dispersion is measured by the coefficient of variation, one of the 


principal measures of relative dispersion. The coefficient of variation is the standard 
deviation expressed as a percentage of the mean. 
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relative interstate dispersion decreased steadily through 1945 and has 
varied within the narrow range of 21 to 24 percent since then. Relative 
interstate dispersion tends to move inversely with the level of income, 
and the upward drift of personal income during the period would account 
for some of the decrease in the dispersion. The decrease in the relative 
interstate dispersion, particularly during the earlier part of the period, is 
too great to be attributed entirely to this inverse relationship. 

When the state per capita personal incomes are expressed as relatives 
of the national one, the state relatives contain adjustments both for state 
differences in population and for changes in the level of national per 
capita income. There is some tendency for the relatives of the lower- 
income states to follow the cyclical pattern of income changes—that is, 
for the relatives to decrease when national per capita income decreases 
and to increase when the income level increases, and for the relatives of 
the upper-income states to follow a contracyclical course. There are, how- 
ever, many deviations from these patterns. For example, the relatives of 
all of the lower-income states did not reach the trough of the great de- 
pression of 1929-1933 during the same year. Similar deviations from 
the general pattern are found among the upper-income states and during 
the wartime peak. There are also large interstate differences in the 
cyclical amplitude of the year-to-year changes of the state relatives; the 
larger amplitudes are found most often among the lower-income farm 
states, and the smaller amplitudes among the upper-income states. 

That the states respond to cyclical changes in the national per capita 
income with varying intensities and even in differing directions can be 
seen clearly in the charts and tables of the state income relatives (chapter 
2). The presence of these cyclical responses makes it difficult to isolate 
and measure trend elements, particularly since the period following the 
great depression of 1929-1933 has been one of generally rising income. 
The upward trend in national per capita income has been broken since 
1933 only by the short-lived and minor recessions in 1937-1938, 1948-1949, 
and 1953-1954. Consequently, it is difficult to say whether an upward 
or downward drift in the state relatives reflects a differential trend or 
whether it reflects mainly the state’s particular pattern of response to 
cyclical changes in the national per capita income. 

The pattern of the cyclical responses of the state relatives to changes 
in national per capita personal income indicates why the interstate co- 
efficients of variation tend to move contracyclically. During periods of 
contraction the state relatives of the lower-income states tend to become 
even smaller and thus to depart more from the national average (of 100 
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percent). Similarly, there is a tendency for the relatives of the upper- 
income states, which already exceed 100 percent, to become larger and thus 
farther from the mean. Thus during periods of contraction both ends 
of the distribution of state relatives become farther removed from the 
mean. During periods of rising income there are reverse tendencies. 

The fact that the coefficients of variation move contracyclically leads 
to the expectation of some regression of the state per capita incomes 
toward their mean as income increases. When the state per capita in- 
comes of one year are regressed on those of an earlier year, one measure- 
ment of the extent of this regression is possible. Extensive work based 
on the 1929-1949 state income payments series (which was replaced in 1955 
by the state personal income series) and some experimentation with the 
1929-1954 personal income data indicate that a linear regression line fits 
the data fairly well. However, the distribution of states around such a 
line suggested that a slightly better fit might be provided by a line that 
was curved slightly—a line which started somewhat below the straight 
line, increased somewhat more rapidly to somewhere within the third 
quartile, and then turned downward so that at the upper extreme of the 
observed data it occupied a position which was about the same as or 
slightly below the straight line. Attempts to fit such a curved line were 
not rewarding. The differences between the linear and curved regression 
lines typically are less than the differences between either of these lines 
and a line describing proportional changes (that is, a line passing through 
the origin and the means of the two distributions). Thus the linear 
regression line for a pair of years, such as 1929 and 1953, describes the 
change in the income of a particular state as a function of both the level 
of the state’s income and of the change in the national per capita income 
level, while a line of proportional change treats the change in a state as 
a function only of the changes in national income. The linear regression 
thus appears to be superior for describing the general pattern of state per 
capita income changes. Since the statement “New York’s personal in- 
come during the 1929-1953 period regressed toward the mean more 
than did the average of all states” takes account of the general pattern, 
it is perhaps more meaningful than “New York’s per capita personal in- 
come increased less from 1929 to 1953 than did the per capita income 
of the nation.” 


Cyclical and secular changes 


The behavior of the interstate coefficients of variation, the state income 
relatives, and the regression coefficients points to the different behavior 
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of the states with regard to changes in the level of national per capita 
personal income. None of these statistical devices, however, is suitable 
for a precise measurement of the cyclical responses of a particular state, 
nor for eliminating the cyclical influence so that some estimate of any 
remaining trend elements may be made. To overcome these deficiences, 
a sensitivity index is computed for each state. The state sensitivity index 
indicates the percentage change in the state’s per capita personal income 
that is expected to accompany a one-percent change in the per capita 
personal income of the nation (chapter 3). When systematic changes 
over the 1929-1954 period are important, the sensitivity index is taken 
net of these influences, and these systematic changes are gathered into a 
time-factor index. 

For all but a half-dozen farm states these sensitivity and time-factor 
indexes, together with a knowledge of the change in the level of national 
per capita personal income, provide a reasonably good description of how 
a state’s per capita personal income has changed over the period. The 
technical deficiencies of these indexes, combined with the fact that the 
1929-1954 period was more heavily weighted by increases in income 
than by decreases, make the separation of cyclical and secular forces 
provided by the indexes less precise than is desirable. Despite these 
limitations the indexes appear, on balance, to provide a reasonably good 
estimate of the pattern of cyclical behavior of each state, one that is 
perhaps as good as any that can be derived from the data. A time-factor 
index is an indication that there is some set of systematic factors in addi- 
tion to the factors reflected by the sensitivity index. Whether these 
systematic factors can be identified only with those cumulative and 
irreversible forces which are customarily associated with a trend must 
be determined on other grounds. The absence of a significant time-factor 
index indicates a need to subject an apparent trend to close scrutiny before 
accepting it as fact. 

When the states are arrayed by their average 1929-1954 per capita 
incomes and the array divided into quartiles, the states in the highest in- 
come quartile tend to have sensitivity indexes of less than unity, those 
in the next quartile to have indexes which approximate unity, and those 
in the two lowest quartiles to have indexes which are above unity. Thus 
there is an inverse relationship between a state’s income level and its 
sensitivity to cyclical changes in national per capita income. The time- 
factor indexes tend to be positive, larger, and more frequent in the lowest 
quartile, and three of the four negative time-factor indexes are found in 
the highest quartile. However, Delaware, the state with the highest 
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average 1929-1954 income and the lowest sensitivity index, has a positive 
time-factor index. 

Some measure of the extent to which the sensitivity and time-factor 
indexes reflect the forces which make for income changes within the 
states is afforded by comparing the difference between the state’s per 
capita personal income as estimated by the National Income Division and 
as adjusted on the basis of the two indexes. This difference, expressed as 
a percentage of the adjusted income, has been labeled as “estimating 
error,” although the irregular elements in a state’s income are included in 
it. About 80 percent of the estimating errors (for each state and each 
year) are less than 6 percent and about 63 percent are less than 4 percent 
of the adjusted per capita incomes. Most of the extreme estimating errors 
are found in a few farm states: the Dakotas, Nebraska, Idaho, and Mis- 
sissippi. When the estimating errors for a state are averaged over the 
26 years, and these five farm states with extreme errors are omitted, there 
does not seem to be much association between the size of a state’s per 
capita income and the size of its average estimating error. 

The use of the sensitivity and time-factor indexes to adjust the personal 
income series by removing, successively, the effects of random or irregular 
elements such as calamities, strikes, and weather and then the systematic 
elements which are associated with time provide additional insight into 
the forces which make for the observed patterns of change. When both 
the irregular and time-associated elements are removed, so that only the 
elements associated with the sensitivity index remain, an adjusted state 
series is obtained which shows clearly the “accordion effect” of the 
inverse relationship between income level and relative interstate dis- 
persion. The relative interstate dispersion of this adjusted series in- 
creases with every decrease in income level and decreases with every in- 
crease in income level, although the magnitude of the changes in dispersion 
is not as great as those in the unadjusted series. When only the irregular 
forces are removed, the resulting state series continues to show a perfect 
concordance between a change in national income level and a change 
in the opposite direction of the relative interstate dispersion, and the 
magnitude of change in the relative interstate dispersion approximates 
that of the unadjusted series. By adjusting the series to remove all of 
the elements except those associated with the time-factor index, then com- 
paring the relative interstate dispersion of this series with that of a series 
which contains only the elements included in the sensitivity index, some 
notion of the relative effect of the two factors can be obtained. Such a 
comparison indicates that roughly two-thirds of the observed decrease in 
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the relative interstate dispersion from 1932-1934 to 1952-1954 is due to 
elements associated with the sensitivity indexes and about one-third to 
the systematic elements associated with time. 

Since per capita personal income for a few of the farm states had 
irregular elements so large that the validity of their sensitivity and time- 
factor indexes is doubtful, the indexes have been computed separately for 
per capita farm and nonfarm income. 

On a national level the year-to-year changes in farm income tend to 
follow those of personal income, though the rates of change are larger 
for farm income and there are some important differences in timing. 
The increase in farm income in 1933 preceded by one year the increase in 
personal income; there was a sharp but short-lived farm-income recession 
in 1936; and farm income started decreasing in 1952, thus anticipating 
by two years the decrease in personal income. Since 1947 the farm-income 
and personal-income series have diverged, perhaps as the result of a con- 
tinuation of the long-term decline in the importance of agriculture. The 
direction of the year-to-year change in state farm income often diverges 
from that of the nation. For example, in 1947 and 1950, years in which 
farm income was increasing, farm income decreased in one-half of the 
states. The state-national differences in the direction of farm-income 
changes reflect an irregular element large enough to obscure, if not 
destroy, any regular state-national pattern such as the sensitivity and 
time-factor indexes are designed to reflect. These differences also give 
rise to exceedingly large estimating errors; for 34 states the estimating 
errors exceed 15 percent in five or more years. 

Farm income thus may be viewed as one of the irregular influences 
which disturb the personal-income sensitivity and time-factor indexes 
and give rise to personal-income estimating errors. The effect of in- 
cluding such an irregular element in personal income will depend in 
part upon how large a proportion farm income is of personal income, 
but even when the farm-income share of personal income is quite small 
it can still be disturbing. 

It is possible to obtain an estimate of state per capita nonfarm income 
by subtracting per capita farm income from per capita personal income. 
Such a computation, however, does not remove the effects of the erratic 
changes in farm income on the remaining per capita nonfarm income. 
The farm- and nonfarm-income components are interrelated by numerous 
transactions, and there is no easy statistical device by which the effects 
of one can be isolated and removed from the other. Thus, sensitivity and. 
time-factor indexes based on nonfarm income are free only of the direct 


12 STATE INCOME DIFFERENTIALS, 1919-1954 


effects of rapid changes in farm income; the indexes will still contain 
many of the indirect effects of these changes on the state’s economy. 

Except for the states deriving a large share of their income from farms, 
the differences between the nonfarm- and personal-income sensitivity 
and time-factor indexes are not large. Time-factor indexes based on 
nonfarm income are significant in more states than are those based on 
personal income, and for those states with significant time-factor indexes 
for both series the nonfarm indexes tend to be larger. Except for North 
Dakota and Mississippi, the removal of the farm-income component of 
personal income, although the indirect effects of a rapidly changing farm 
income are not removed, is sufficient to limit the estimating errors to a 
reasonable size. Most of the extreme errors which remain are concen- 
trated in the war years, a period when war mobilization gave rise to 
irregular forces of considerable magnitude. For most states the difference 
in the average estimating errors based on nonfarm and personal incomes 
is small. 

What can be said about the relative trends in the various states when 
the results of the analyses of the state relatives and of the sensitivity and 
time-factor indexes are pooled? As mentioned earlier, the state relatives 
are a mixture of cyclical and trend elements, so that a direct interpretation 
of them is hazardous. The sensitivity index, while designed to reflect 
only cyclical influences, may not perform this function precisely during 
periods in which most of the income changes are in one direction. To 
the extent that trend elements are caught up by the sensitivity index, the 
time-factor indexes will be affected. This deficiency can have two effects: 
it can affect the size of the time-factor index and thus reduce further its 
usefulness as a measure of trend, or it can make a trend insignificant by 
the usual statistical tests of significance. Moreover, conceptual difficulties 
discourage the direct use of the time-factor index as a measure of trend. 

In the face of these difficulties, considerable subjective judgment is 
required even to select the states in which a significant trend exists. It 
does not seem possible on the basis of the 1929-1954 data to provide 
measures of these trends. The time-associated elements in a few states are 
so marked that there can be little doubt that the cumulative and irrever- 
sible forces usually associated with secular trend are at work. Thus it 
can be said that New York had a downward trend and the Carolinas an 
upward trend in per capita incomes during the 1929-1954 period. The 
difficulty encountered in dealing with the data for many states is illustrated 
by the Delaware data. The Delaware relatives show a precipitous de- 
crease from a level of about 165 percent in 1939-1940 to about 124 percent 
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in 1944-1948, and although they recovered slightly thereafter, the 1951-1954 
relatives are about 7 percentage points below their 1929-1932 level. The 
Delaware time-factor index is + 1.0, indicating an increase of 1.0 percent 
per year which is not accounted for by the state’s sensitivity index. The 
decrease in the Delaware relatives is traceable to the property-income 
component of Delaware’s personal income. Property income as a share 
of the national personal income has decreased from about 22-24 percent 
during 1929-1933 to about 11-12 percent during 1946-1954, and Delaware’s 
per capita property income has decreased relative to that of the nation. 
Delaware’s relatives for all other income components have increased. 
Thus a decision as to whether Delaware’s per capita personal income has 
undergone secular change, whether the direction of this change is up or 
down, and whether these changes are likely to grow, diminish, or merely 
persist in the future, requires additional knowledge concerning the 
probable changes in particular income sources and in particular industries. 

The failure of the sensitivity analysis to yield a significant time-factor 
index for a state is not conclusive evidence that a trend does not exist. 
However, the absence of a significant time-factor does raise the question 
of whether an apparent trend in a state’s relatives is the product of 
cyclical factors or of irregular deviations. Adequate answers to such a 
question require a detailed investigation of a state’s economy and are 
beyond the scope of this study. With the exception of Delaware, the 
states with significant time-factor indexes also tend to have relatives which 
display a trend of considerable magnitude; states without significant time- 
factor indexes tend to have relatives which show little or no trend. A 
significant time-factor index usually may thus be taken as an indication of 
the existence of a relative trend.© The direction of the trend can be 
known with confidence only after a detailed investigation of the state’s 
income sources, as the data for Delaware show, and neither the time- 
factor index nor the state relatives are capable of providing a reliable 
measure of the trend’s magnitude. 


Income components 


The differential behavior of the state per capita income components 
both provides a key to an understanding of the interrelationships among 
the components and affords some insight into the sources of the observed 
differences in state per capita personal income. 


*The states with significant positive time-factor indexes, based on per capita non- 
farm income, are: Alabama, Delaware, Florida, Georgia, Idaho, Kentucky, Louisiana, 
Minnesota, Montana, Nevada, New Mexico, North Carolina, North Dakota, South Caro- 
lina, South Dakota, Tennessee, Texas, Virginia, and Wyoming. Those with negative time- 
factor indexes are Illinois, New York, and Pennsylvania. 
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Four component flows of personal income are treated: labor income, 
property income, proprietors’ income, and transfer payments. The farm 
and nonfarm subcomponents of proprietors’ income are also accorded 
some attention. 

The per capita amounts of labor income, property income, and transfer 
payments tend to be larger in the states with the larger per capita per- 
sonal incomes during the 1929-1954 period (chapter 4). The nonfarm 
subcomponent of proprietors’ income is also directly related to per capita 
personal income, but per capita farm proprietors’ income tends to be 
larger in the states with the smaller per capita personal incomes; as a 
consequence of these opposing relationships, there is no significant rela- 
tionship between the state per capita proprietors’-income component and 
personal income. 

The relative interstate dispersion of the average 1929-1954 components 
is highest for property income. The state distribution of the farm pro- 
prietors’ subcomponent, however, is more disperse than any one of the 
components. For transfer payments the relative interstate dispersion is 
lower than it is for per capita personal income, the sum of the four 
components. When labor and proprietors’ income or property and pro- 
prietors’ income are combined, the combination has less relative inter- 
state dispersion than either of the components included in the combina- 
tion. This is traceable to a strong inverse correlation between the com- 
bination’s constituent components—for example, to the tendency for labor 
and property income to be higher in the states with lower proprietors’ 
income. Although there is a significant tendency for both labor and 
property income to be higher in the states with higher per capita in- 
comes, there is no significant tendency for the higher per capita property 
incomes to be found in the states with the higher per capita labor incomes, 
and the relative interstate dispersion of the labor and property income 
combination is less than that of property income but more than that of 
labor income. A similar situation is found in each of the combinations of 
transfer payments with another component; the combination has more 
relative interstate dispersion than transfer payments alone but less than 
that of the component with which transfer payments is combined. 

A combination of three components has more relative interstate dis- 
persion than does per capita personal income, which may be viewed as a 
combination of all four components, if the three-component combination 
includes both labor and property income, but less relative interstate dis- 
persion if only one of these components is included in the combination. 
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The relative interstate dispersion of labor income, of property income, 
and of transfer payments decreases from 1929-1933 to 1950-1954, but for 
only the property-income component do the coefficients of relative inter- 
state dispersion trace a course similar to those for per capita personal in- 
come. The relative interstate dispersion of proprietors’ income, which was 
largest in 1948 and for 1950-1954 was well above that of the 1929-1933 
period, is the result of opposing trends in its farm and nonfarm subcom- 
ponents. The relative interstate dispersion has been larger and has varied 
more from year to year for per capita farm proprietors’ income than for 
any of the other components or subcomponents. Over the 1929-1954 period 
the relative interstate dispersion of farm proprietors’ income has shown a 
marked tendency to increase, while that of nonfarm proprietors’ income 
has decreased. 

All of the combinations of two per capita components tend to have 
decreasing relative interstate dispersions from 1929-1954. The relative in- 
terstate dispersions of the combinations of proprietors’ income with labor 
and with property income were decreasing and were smaller than the dis- 
persion of either labor income (except in 1935) or property income 
throughout the period, and were less than those of proprietors’ income 
after 1941. 

The combinations of three components which consist of per capita 
personal income less labor income, or per capita personal income less 
property income, tend to have less relative interstate dispersion than does 
per capita personal income. When proprietors’ income or transfer pay- 
ments are omitted from personal income, the resulting three-component 
combination tends to be relatively more disperse than is personal income. 
The omission of transfer payments from personal income affects the co- 
efficients of relative interstate dispersion by a maximum of 0.8 percentage 
points, and the coefficients were unaffected in 1935 and from 1941 to 1944. 
In 1938 and 1940 the omission of transfer payments left a three-com- 
ponent combination which was slightly less disperse than was per capita 
personal income, indicating that in these two years the interstate distri- 
bution of transfer payments tended to accentuate the interstate differences 
in other components. All of the three-component combinations show 
decreasing relative interstate dispersion over the period, the decrease 
being least marked in the combination which omits property income. 

With the exception of proprietors’ income, its farm subcomponent, 
and its combination with transfer payments, the inverse relationship be- 
tween changes in relative interstate dispersion and the changes in the 
level of income, called the “accordion effect” when per capita personal 
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income was discussed, is present in all of the components and their 
combinations. Proprietors’ income, on the other hand, tends to have more 
relative interstate dispersion when its per capita amount is higher. 

After the influence of year-to-year changes in a per capita component 
is taken into account, the remaining relationship between the upward 
drift in the per capita components and their relative interstate dispersion 
is significant for all of the single components except labor income, as well 
as for the proprietors’ income subcomponent, and is direct for all of 
them except property income. Among the two- and three-component 
combinations such a significant relationship is found only for the com- 
bination of proprietors’ income and transfer payments (direct) and for 
the combination of property income and transfer payments (inverse). 

The interstate distribution of property income, taken alone or in com- 
bination with transfer payments, is thus the only component which shows 
a tendency to become relatively less disperse over the period to a greater 
degree than can be accounted for by the changes in its level. The marked 
tendency for the relative interstate dispersion of per capita personal in- 
come to decrease thus stems largely from the changes in the interstate 
distribution of per capita property income while its relative importance as 
a source of income decreased from 1929 to 1954. 

When for the entire 1929-1954 period a component is expressed as a 
percentage of personal income rather than in terms of its absolute amount, 
the relative interstate dispersion of these percentages is smaller for all 
components except proprietors’ income and its farm subcomponent. For 
this period, state farm proprietors’ income accounts for from less than 
I to more than 30 percent of state personal income. 

On a national basis the most marked change in the percentage dis- 
tribution of personal income among the components is in property in- 
come, which decreased from a level of 22-24 percent in 1929-1933 to about 
II-I2 percent in 1946-1954. Preliminary data for 1939-1951 suggest that 
there was little year-to-year change in the relative interstate dispersion of 
the percentage components other than the property-income component. 
The relative interstate dispersion for property income decreased from 39 
percent in 1939 to 22-23 percent in 1946-1951. 


Occupational earnings 
The 1949 data on money wage and salary earnings collected in the 
Census of Population, 1950 provide an opportunity to analyze state earning 


® This statement is based on the coefficients of partial determination between the log- 
arithms of interstate coefficients of variation and time, after the effects of the level of 
the specified income component are taken into account. 


INTRODUCTION AND SUMMARY 17 


differentials in terms of the state occupational structures (chapter 5). 
During the 1929-1954 period wages and salaries were from three-fifths to 
two-thirds of personal income.’ 

The population-census data on earnings yield national average earn- 
ings which are about 13 percent below the estimates of the National 
Income Division after the latter have been adjusted to make them as 
nearly comparable as possible with the money-income concepts used in 
the census.* Moreover, the census data tend to underestimate the earnings 
in high-earning states to a greater extent than the earnings of low- 
earning states; thus there is a systematic bias in the census data for states. 
The implications of this bias are not fully understood, but one obvious 
effect is that the earnings reported in the census have less interstate dis- 
persion than do those estimated by the National Income Division. There 
are many small differences, but few large ones, in the state ranks for 
the two distributions. Methods of adjusting for these differences have 
not been found, so that if the census data are to be analyzed, they will 
have to be analyzed without adjustment. Consequently the analytical 
results can be looked upon only as first approximations. 

On a national basis the average annual earnings of private wage and 
salary workers and government employees vary by occupation from a low 
of $488 among private household laundresses who live out to a high of 
$7,335 among airplane pilots and navigators. A state which has relatively 
more of its experienced labor force engaged in the higher-paid occupa- 
tions would be expected to have a higher average earning. To obtain a 
measure of the state average earning that would be expected if occupa- 
tional composition were the only difference among states, there has been 
computed for each state an earning figure which is based on the national 
rates for each occupation and the state’s occupational distribution of its 
experienced labor force. Since identical occupational earning rates have 
been used for every state—only the occupational composition of the 
states has been allowed to vary—the computed earning figure is called the 
state’s rate-constant earning. The difference between two state’s rate- 

™ Wages and salaries differ from the labor-income component (treated in chapter 4) 
by including the personal contributions to social insurance and excluding ‘“‘other labor 
income.” Other labor income consists of compensation for injuries, employer contributions 
to private pension and welfare funds, pay of military reservists, directors’ fees, jury and 
witness fees, and similar minor items. When other labor income exceeds personal 
contributions for social insurance, as it does for the years other than those from 1941 to 
1946, labor income exceeds wages and salaries. 

® These adjustments consisted of subtracting the sum of farm wages paid in kind and 
military wages and salaries from the National Income Division’s estimates of wage and 


salary disbursements. Nonfarm wages paid in kind also should have been subtracted, 
but an estimate of their magnitude is not available. 
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constant earnings provides a measure of the difference in their occupa- 
tional compositions.® 

Nineteen states have rate-constant earnings that exceed the national 
average and thus may be said to have favorable occupational compositions. 
Most of these states are in the Middle Atlantic or East North Central 
divisions and have large metropolitan centers or, like Connecticut, are 
located in heavily populated and industrialized areas. The most unfavor- 
able occupational compositions are found among Southern states. Five 
states—Arkansas, Georgia, North Carolina, Mississippi, and South Caro- 
lina—have occupational compositions which depart from the national 
average composition by more than io percent. 

The state differences in male occupational earnings follow closely those 
found for all workers, and the differences in a state’s male and all-worker 
composition tend to be small (about 1.5 percentage points). 

The 1949 average earning reported for females was about 57 percent 
of that for males, and the level of female earnings was lower than that 
of males in every state, ranging from 51 percent in Delaware to 64 per- 
cent in North Carolina. The absolute size of the state differences in occu- 
pational composition tends to be larger for females than for male wage 
and salary workers. In most states, however, the occupational composi- 
tion for females is more favorable than for males. 

The reported female earnings by state tend to vary directly with 
state reported male earnings, and the association is close enough to be 
described adequately by linear regression. For the states outside the 
South and for Kentucky and West Virginia, the association between the 
state rate-constant earnings for males and females is also linear. Within 
the South the association between male and female rate-constant earnings 
is not as strong as for the non-South, and while it can be described about 
as well by a straight as by a curved line, the level of female rate-constant 
earnings compared to that for males is about $100 lower than would be 
expected from the relationship found for states in the non-South. The 
relatively unfavorable occupational composition of the females in the 

® The occupational earning rates were computed from a tabulation based on a 3.3-percent 
sample of the population and are subject to some sampling error. The lower limit of 
the top open-end class is relatively low ($10,000), and it was necessary to estimate the 
average earning in this class from other data. The numbers in the experienced labor force 
were used in obtaining the rate-constant earnings; the numbers of private wage and salary 
workers and government employees with 1949 earnings were used in obtaining the 
national average occupational earning; and the numbers of persons reporting wage and 
salary income in 1949 were used in obtaining the state reported earnings. Consequently 
there are minor differences in the national averages of the state reported earnings, occupa- 


tional earnings, and state rate-constant earnings (chapter 5). The similarity of these 
rate-constant earnings to constant-weight index numbers is readily apparent. 
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South is traceable, in part, to the disproportionate numbers engaged in 
private household work, perhaps a reflection of the large numbers of 
Negroes in the South; but, in part, it must be attributed to the interac- 
tion of such circumstances as a large rural population, a low female par- 
ticipation in the labor force, and a lack of employment opportunities for 
females in the better-paid occupations. 

A favorable occupational composition can be the result of a concen- 
tration of workers within one or two of the higher-rate major-occupational 
groups (that is, a favorable group composition), or of a concentration of 
workers in the higher-earning detailed occupations within each major 
group accompanied by an average distribution among the major groups 
(that is, a favorable within-group composition). It is not clear which of 
these two elements is the stronger. The tendency for the within-group 
composition to be predominantly in one direction is strongest in the 
states in the lowest income quartile, is present but weaker in the highest 
quartile, and is almost nonexistent in the central quartiles. This tendency 
appears to be slightly stronger for all wage and salary workers than for 
either male or female wage and salary workers. On the other hand, 
there are a number of examples in which a heavy concentration of workers 
in a particular major group appears to have determined the favorableness 
or unfavorableness of a state’s occupational composition. 

There is a strong tendency for a state with an unfavorable occupa- 
tional composition to have earning rates below the national average for 
its particular occupational composition, and for a state with a favorable 
occupational composition to have earning rates above the national average. 

The next section deals with the effects of industrial composition on 
interstate earning differentials. The same statistical methods are used, 
and the Census of Population, 1950, which is the basis of the analysis of 
interstate differentials in occupational composition, is the only body of 
available data which covers all industries. Consequently, a summary of 
the occupational composition is delayed until comparative data are avail- 
able for industrial composition. 


Industrial earnings 

For three industrial segments—manufactures, wholesale trade, and 
government—there are detailed data suitable for analyzing interstate 
earning differentials in terms of industrial composition (chapter 6). The 
data for manufactures relate to the average hourly earnings of production 
workers in 458 detailed industries for 1947; those for wholesale trade to 
the average annual earnings of employees in 244 kinds of businesses; and 
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those for government to the average annual earnings of employees in 
three industries—federal, state and local government education, and other 
state and local government—in 1939 and 1952. In addition, the popula- 
tion-census earning data for 1949 used in the analysis of interstate differ- 
ences in occupational composition permit classification of annual earn- 
ings into 146 industrial categories. For each of these bodies of data it is 
possible to compute state rate-constant earnings by methods similar to 
those used in analyzing occupational composition, and then to analyze 
the interstate relationship of the rate-constant earnings to those reported. 
The state distributions of the wage and salary receipts for each industrial 
segment prepared by the National Income Division for the years 1929, 
1933, and 1939 to 1951 provide the basis for appraising the year-to-year 
changes in the interstate distribution of industrial earnings. 

Within manufactures the most favorable compositions are found in 
the East North Central and Middle Atlantic states and the most unfavor- 
able compositions in the Southern states. The rate-constant earnings range 
from 12 percent above reported earnings in Michigan to 19 percent below 
reported earnings in North Carolina. When the states are grouped into 
the nine census regions, it is found that the differences in major-group 
composition contribute more than the compositional differences within 
the major groups to regional differences in rate-constant earnings. 

The interindustry dispersion in wholesale-trade earnings is larger than 
it is for manufactures, although the interstate differences are of about 
the same order. Rate-constant earnings are from 12 percent above to 19 
percent below reported earnings, the more favorable compositions being 
found chiefly along the Eastern seaboard and in states which have large 
metropolitan centers. The differences both between and within the 
major kind-of-business groups for wholesale trade, unlike manufactures, 
contribute to the compositional differences among the nine census regions. 

The interest in the state distribution of government-employee earnings 
centers more in whether there is evidence that the federal government, 
particularly, has tried to set its pay-scales and locate its activities in such 
a way as to reduce the interstate differences in per capita incomes. Such 
evidence could not be found. The fact that the data can be classified 
by only three industrial categories is a serious limitation on this type of 
analysis. Largely because of the limited number of categories, the inter- 
state range of rate-constant earnings is only 13 to 20 percent of the 
interstate range of reported earnings. There is a well-marked tendency 
for government earnings in 1939 and 1952 to increase more in the states 
with the lower earnings in 1939. In both years government earnings tend 
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to be higher in the states with higher earnings from nongovernmental 
sources. 

The population-census earnings for 1949 are less suitable for analyzing 
interstate industrial differentials than they were for analyzing occupa- 
tional differentials. An industrial category contains both wage and salary 
and self-employed workers more often than does an occupational cate- 
gory. Only for the farm industries was it possible to adjust the data so 
as to exclude the self-employed. 

The interstate range of rate-constant earnings is only about one-third 
that of reported earnings, partly because the entire range of industrial 
activity is classified into too few industrial categories, and partly because 
the interindustry range of average earnings is smaller than the inter- 
occupation range. 

There is a marked tendency for a state with an industrial composition 
that is favorable in one set of industrial earning data to have a favorable 
composition in the other sets of data. However, the population-census 
and detailed census data relate to different years, and little confidence can 
be placed in the few observed differences between them. 

Although 458 industries are recognized in the manufactures census 
and only 59 in the population census, the percentages by which rate- 
constant earnings differ from the reported earnings tend to be similar in 
both distributions. They differ enough, however, to change the classifica- 
tion based on the industrial composition of manufacturing industries from 
unfavorable to favorable in eight states and in the opposite direction in 
another state. The similarity of the results from the two bodies of manu- 
factures data is consistent with the finding, based on the manufactures- 
census data, that the differences in major-group composition are more 
effective than differences in the composition within groups in deter- 
mining the favorableness of a region’s composition. 

The 244 kinds of business in the business census are telescoped into 
10 categories in the population census. Since it was found that differ- 
ences both among major groups and within them contributed to a 
region’s wholesale-trade composition, one effect of telescoping categories 
is to cover up much of the compositional differences among states. In no 
state do the population-census rate-constant earnings differ from reported 
earnings by more than four percent. 

Many government employees are scattered among nongovernmental 
categories in the population census so that the census government in- 
dustries are not comparable with those for 1939 and 1952. Nevertheless, 
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the favorableness of a state’s composition was seldom different in the 
two series. 

The rate-constant earnings for many of the major groups within the 
population-census industries can be used to gain some notion of whether 
the major-group composition or the composition within major groups 
is more important in determining the favorableness (or unfavorableness) 
of a state’s composition. There is no state in which the composition 
within every major group is favorable (or unfavorable). However, when 
the states are arrayed from most favorable to most unfavorable composi- 
tion, the states near the ends of the array tend to have within-group com- 
positions which differ from the national composition predominantly in 
the direction of the state’s composition. In the states near the center of 
such an array there are about an equal number of groups with favorable 
and with unfavorable within-group composition. 

Reliable measures of the year-to-year changes in a state’s composition 
cannot be obtained by comparing the population census with the manu- 
factures or the wholesale-trade census, since there are differences both in 
industrial classification and reliability of earnings data. The industrial 
distribution of wages and salaries among 12 broad categories, as estimated 
by the National Income Division for 1929, 1933, and annually from 1939 
to 1951, provides material pertinent to the question of the stability of 
industrial composition. Based on the average 1939-1951 industrial distri- 
bution of wages and salaries, mining has the most relative interstate dis- 
persion, followed by agriculture and manufactures. The least relative 
interstate dispersion is in the trade and service industries. 

The tendency for the relative interstate dispersion of all wages and 
salaries to decrease from 1929 to 1951 is also found in the manufacturing, 
transportation, and communication industries. An upward trend is noted 
for the power industry. The other industries display no pronounced 
trend; the shifts in importance of industries occasioned by the war effort 
perhaps account for the year-to-year shifts in their relative interstate dis- 
persion. The reduction in the relative interstate dispersion of per capita 
wages and salaries apparently is the result more of selective wage- 
equalizing shifts within the 12 broad industrial groups than of an in- 
creasing similarity of the state industrial compositions. 


Composition and earning rates 

There is a significant tendency for states with unfavorable composi- 
tions in manufactures, wholesale trade, and the population-census in- 
dustries and occupations, but not for government, to have earning rates 
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below the national average for their industries or occupations and, con- 
versely, for states with favorable compositions to have above-average earn- 
ing rates. When the government industries are excluded, some 25 of 
the states differ from the national average composition and earning rate 
in the same direction in every set of data. This relationship between 
composition and earning rates has practical consequences relevant to the 
attempt to gauge the importance of composition in accounting statistically 
for the observed differences in interstate earnings (chapters 5 and 6). 

The differences between reported and rate-constant earnings for a 
state provide a basis for judging whether earning rates on the average are 
above or below those of the nation for the particular industries found 
in the state. Since the percentage differences between reported and rate- 
constant earnings provide a valid and valuable comparison of state with 
national rates for the particular industrial composition found within the 
state, they are shown by state in each of the tables relating to rate-con- 
stant earnings. However, they are not comparable among states and 
cannot be used to assay the relative importance of composition and rates 
in accounting for the observed state earning differentials. 

The size of the rate-constant earning, and the size of its difference 
from the reported earning, are affected by the number of significantly 
different industrial categories used in computing the rate-constant earning. 
When the categories are so broad that they contain most of the variation 
in earning rates, the differences among the state rate-constant earnings 
will reflect only the residual variation among the broad categories. In 
such a case the difference between the rate-constant and reported earnings 
will be larger than if more detailed categories which have significantly 
different earning rates can be used. Too, the state industrial composi- 
tions differ, both when detailed and when broad categories are used. 
Since the industrial composition of the state enters into rate-constant earn- 
ings, the base to which the percentage difference attributable to earning 
rates is computed, the percentages are not comparable among states. 

This lack of comparability among states can be overcome by com- 
puting for each state a nationally weighted composition-constant earning. 
This computation requires the weighting of state-specific industrial earn- 
ings by the relative numbers in the industry in the nation. Only for 
manufactures will the available data permit even an approximation of 
nationally weighted composition-constant earnings for the states. How- 
ever, nationally weighted composition-constant earnings facilitate the 
assaying of the importance of rates relative to composition only when 
there is no correlation between the differences, reported minus rate- 
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constant earnings and reported minus nationally weighted composition- 
constant earnings. Although the state-weighted composition-constant 
earnings differ by an unknown amount from the nationally-weighted 
ones, there is probably enough correspondence between them to indicate 
the existence of sufficient correlation to limit the usefulness of nationally 
weighted composition-constant earnings. 

A one-sided test of the importance of the state compositional differ- 
entials is available (appendix B). The ratio of the interstate variation of 
rate-constant earnings to that of reported earnings provides a measure of 
the “independent effect” of composition on observed interstate differences 
in earnings. For the population-census industries and occupations this 
amounts to g or 10 percent; for wholesale trade and manufactures it is 27 
and 32 percent. These percentages indicate that a statistically significant 
proportion of the total interstate variation in earnings is accounted for by 
interstate differences in composition. The corresponding percentages 
for government industries in 1939 and 1952 are not significant. 

Many of the influences which help to determine earning levels are 
correlated with composition. These influences are difficult to specify, 
although it seems reasonable that they include some of the effects of the 
observed association between earning rates and composition. When state 
observed earnings and state rate-constant earnings are correlated, the 
coefhicient of determination (r”) provides a measure of the total statistical 
explanatory power, which includes both the independent and associated 
effects, of interstate differences in composition. Thus measured, com- 
position is capable of accounting for up to 70 percent of total interstate 
variation in earnings for the industries other than government. By the 
same measure, occupational composition can account for up to more than 
80 percent. 


Demographic factors 

The use of the total population in the computation of per capita in- 
come presumes that there are no important differences among states in 
the characteristics of their populations by age, education, marital status, 
crude fertility rates, and participation in the labor force. For the period 
covered by this study, data on these characteristics are available only for 
the four decennial census years, 1920, 1930, 1940, and 1950. 

The direct effects of substituting for total population another variant 
of the state population in the denominator of the per capita income com- 
putation are examined for four decennial census years (chapter 7). The 
variants used are the populations which consist of persons 15 years old 
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and older, persons 20 years old and older, persons from 20 to 64 years old, 
persons in the total labor force, and persons in the employed labor force. 

These age groups were selected as those which do or can participate 
most directly in income production. The persons not in these age groups 
tend to be either too young or too old to participate fully in productive 
activities. Other variants could be designed which would exclude other 
persons who are prevented for one or another reason from full participa- 
tion in income production, but the age criteria appear to account for the 
principal demographic factors in state per capita income differentials or 
are closely associated with the other important criteria. 

The states with relatively larger percentages of their populations in 
the three age groups considered tend to be located in the Northeast and 
along the Pacific Coast, while the states with the larger proportions of 
their populations among those under 15 years old, those under 20, or those 
over 64 years old tend to be located in the Southern and Mountain states. 
The states with the larger percentages of their total population under 15 
years old tend to be the states with the larger percentages under 20 years 
old, or under 20 years old and 65 years old or older. They also tend to 
have larger percentages of their populations outside the labor force. 

The composition of the state populations is becoming more alike with 
respect to three age-distribution and two labor-force criteria. Over the 
30-year period 1920-1950, the interstate dispersion of the percentage differ- 
ences from the national average composition have decreased from 25 to 33 
percent, with the largest decrease being recorded for persons 20 to 64 years 
of age. 

Were only persons 15 years old and older in a state considered the 
appropriate population to use in computing “per capita” income, the “per 
capita” income of each of the states would be higher. The relative differ- 
ences among states would not be the same, however, since persons 15 
years old and older are a larger percentage of the population in some 
states than in others. When “per capita” incomes are computed for each 
of the five variant populations, their relative interstate dispersions are 
from 13 to 23 percent below those for the per capita incomes computed 
for the total population. The largest percentage differences in the rela- 
tive interstate dispersions are for 1950. The tendency for the lower-income 
states to have the smaller percentages of their total populations in the 
more productive age groups and the tendency for these same lower- 
income states to have had the larger relative increases in per capita income, 
particularly since 1930, both contribute to this result. 
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A tendency for income to increase with city size has been noted re- 
peatedly and has led to the suggestion that income differentials might be 
explained by the regional distribution of cities of various sizes. The 
income data collected in the Census of Population, 1950 provide the 
opportunity to investigate intercity income differences in detail. 

When the median incomes for each of the cities in a particular size 
class, as measured by number of inhabitants, are averaged, the averages 
tend to increase with an increase in city size. This relationship is accom- 
panied, however, by a large dispersion within each of the city-size classes. 
Consequently, only four or five broad classes can be used if the income 
differences among city-size classes are to be statistically significant.’ 

Moreover, the interregional differences among mean median incomes 
tend to be larger than the interclass differences. The dispersion within 
region and city-size class, while smaller than in the city-size class for all 
regions combined, remains large. Thus, the regional differences do not 
account for the dispersion of city median incomes within a national city- 
size class. Region is a signficant classification of the median incomes 
of cities of similar size. 

When the sources of intraclass dispersion are investigated in terms 
of labor-force participation, educational attainments, family status, and 
whether manufactures is the prevalent source of employment, it is found 
that the interregional range with respect to these characteristics tends to 
be larger than the range among city-size classes. 

Apparently the forces which determine a city’s income level are as 
much an agglomeration as are those which determine a state’s income 
level. As a consequence, an explanation of state differentials in terms 
of city-size composition would be largely a mechanical explanation and 
would not aid materially in identifying and isolating the economic forces 
which give rise to state income differentials. The large intraclass dis- 
persion, coupled with the significant differences among regions of the 
mean median incomes of cities of similar size, is sufficient to discourage 
the attempt to use the relation between city size and income to derive 
even a mechanical explanation of state income differentials. 

1°’ The classes with 1949 mean median incomes which differ significantly are: 2,500- 
9,999; 10,000-249,999; 250,000-499,999; and 500,000 or more inhabitants. Alternatively, 


a break at 175,000 rather than at 250,000 inhabitants provides statistically significant differ- 
ences. 


Chapter 2 


PATTERNS OF DIFFERENTIAL CHANGE 


Tue CHANGEs in state per capita personal incomes are much like the 
changes in their average, the per capita personal income of the United 
States. Yet there are differences among the states. Some change more, 
others less, than their average. The year-to-year differential changes tend 
to be small, and it would be easy to conclude that many of them are in- 
consequential. Yet some differentials may cumulate and over a period 
of years become large enough to be important. Consequently this study 
is opened with an examination of these changes with a view to uncover- 
ing their broad patterns. Do the states at the lower-income levels experi- 
ence as large absolute or relative changes as those with higher incomes? 
Are these changes about the same when national income is increasing 
as when it is decreasing? Is there evidence that the poor states are 
becoming poorer, or are all of the states becoming more alike? Answers 
to such questions, even though tentative and lacking in detail, are in- 
dispensable guides to more detailed analyses of some of the sources of 
state income differentials. 


SraTe Estimates 


The earliest estimates of state incomes are those provided by Leven 
for 1919-1921.. Though deficient in many respects, these estimates pro- 
vide useful indicators of state income levels for the years immediately 
following World War I. For the years 1929-1954 there are ofhcial esti- 
mates prepared by the National Income Division of the Department of 
Commerce.” Their recently revised and reworked series on state per 
capita personal income will be the chief series used in this study (table r). 


1 Maurice Leven, Income in the Various States, Its Sources and Distribution, 1919, 1920, 
and 1921, New York, 1925. The state incomes were obtained by allocating the national 
estimates for these years prepared by W. I. King. 

? The official estimates of state incomes were initiated in Robert R. Nathan and John 
L. Martin, State Income Payments, 1929-37, Department of Commerce, 1939. The state 
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TABLE 1 


Per Capita PersonaL INCOME, 1929-1954, BY STATE AND YEAR 








Connecticut......- 
Middle Atlantic 


575 


(Dollars per capita) 


491 379 374 413 428 600 505 470 
560 430 419 477 495 5386 565 534 
468 360 339 370 409 462 478 4652 
767 622 570 616 646 718 735 677 
712 576 =: 561 596 639 706 723 670 
805 621 587 654 704 804 859 769 
886 681 634 684-723 810 839 792 
745 592 529 578 628 713 750 700 
602 451 421 482 17 599 634 562 
568 404 390 457 519 597 651 565 
439 = 311 297 =. 357 419 480 6545 474 
675 489 442 508 575 652 731 650 
540 394 349 452 528 ~—- 616 682 572 
474 364 336 380 463 619 553 512 
458 363 311 358 447 470 535 494 
398 205 254 268 #417 «9387 £508 465 
495 368 338 #368 422 468 508 i 478 
182 176 145 177 266 229 319 278 
239 188 129 179 300 240 319 316 
410 306 276 255 © 401 390 409 402 
399 268 251 285 357 381 421 382 
769 588 6565 628 690 850 929 782 
511 465 521 545 «617 664 633 
1,198 1,051 900 921 974 1,095 1,162 1,096 1, 
36 282 283 314 3452S 386—Ss«4IT 387 
358° «958 °°—is26D SIL SBF 389 416 371 
248.187). 207 ahs 3 295 2 
204 157 174 205 226 53 26 
256 199 204 240 267 = 301 311 290 
395 314 284 339 367 440 476 452 
989 210 205 229 262 290 334 292 
275 197 204 240 260 300 328 298 
222 161 165 205 215 248 262 243 
174 126 131 165 175-222 220 =. 200 
209 155 155 177 201 239 «= 247s 226 
318 239 226 260 286 325 348 346 
299 216 222 247 293 317 369 343 
346 262 253 284 318 363 408 396 
383 337 299 © 361 473 477 513s 514 
370 270 228 #378 +#£=393 461 418 = 421 
476 374 365 403 489 542 601 553 
474 356 355 369 442 538 531 507 
287 209 49209 «= «243 i—s28G—s333——CtsCHKA83B. 
424 315 300 353 406 454 492 468 
378 309 300 314 «©9392 465 450 450 
649 542 «500s 650 822 748 = 762 
538 403 378 439 489 568 600 586 
513-3384. 363-——ss489———s«4 $A 564544 
74602574 541 592 651 760 786 764 
526 398 373 421 470 ~—s- 8311 570-24 


1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | 1936 | 1937 | 1938 | 1939 


493 
559 


480 
727 
713 
834 


825 


916 
661 
117 
422 
387 
316 


310 
486 
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TABLE 1 (Continued) 


Per Capita PEerRsonAL INCOME, 1929-1954, BY STATE AND YEAR 
(Dollars per capita) 












State 1940 | 1941 | 1942 1943 | 1944 | 1945 | 1946 | 1947 
New England 
NIN eco segeoese .og0006 523 626 850 1,087 1,091 1,067 1,117 1,150 
New Hampshire.......... 579 707 849 967 1,048 1,106 1,145 1,208 
WErmont.,.Sie tsa cccess 507 629 757 902 930 1,013 1,058 1,099 
Massachusetts............ 784 902 1,074 1,261 1,300 1,351 1,398 1,434 
Rhode Island socecdaDogs 30 743 921 1,134 1,184 1,261 1,267 1,349 1,436 
Connecticut.............. 917 1,142 1,417 1,590 1,601 1,568 1,578 1,693 
Middle Atlantic 
Rr eet Li kei 870 995 1,169 1,379 1,536 1,644 1,691 1,715 
earrartiaie (clcieveletefais 822 960 1,170 1,432 1,563 1,591 1,529 1,570 
Rett ciate imletarelc’s’s 648 771 942 1,133 1,240 1,268 1,273 1,348 
QUINT R8G6 soude dog SKOBOTOOS 665 829 1,028 1,259 1,322 1,349 1,311 1,412 
Wan eeletain sla’ sinva\aravatarnals 553 726 913 1,132 1,198 1,248 1,193 1,303 
Tadonctigus sogeo0cgEs 754 895 1,039 1,258 1,392 1,470 1,530 1,636 
Bo Gopnaenoe0adid 679 827 1,047 1,347 1,387 1,319 1,318 1,454 
I. Cote eons cee wats 554 675 872 1,053 1,115 1,186 1,209 1,294 
Wey cto eyetaisafeterays 526 617 796 935 998 1,100 1,174 1,256 
oon gnossEeadoesodad 501 607 825 995 984 1,069 1,207 1,190 
Me mretnva Wieiseateeteate 524 646 809 962 1,073 1,134 1,186 1,221 
ia sieves tate eves 350 522 654 927 1,002 1,009 1,046 1,446 
aravajetatcteteersis 359 470 742 816 950 1,047 1,083 1,232 
Rigas wicietcinimets S's 439 548 811 993 1,072 1,163 1,151 1,243 
iasetarsterhieiaisiniaiatalste (ers 426 552 849 1,034 1,164 1,159 1,116 1,288 
Sobeasgaoncsncas 1,004 1,141 1,267 1,438 1,483 1,507 1,533 1,634 
Bo bndopmopoo dans 712 873 1,120 1,292 1,331 1,318 1,313 1,350 
RE acetate aciars/atiretnisre 1,170 1,205 1,364 1,508 1,561 1,635 1,689 1,748 
Rae mtaferstsls Sicielete eis’: 466 581 782 839 898 946 990 1,002 
Be eeinticietnatete 407 495 613 738 822 890 921 1,029 
eaaas ener 328 426 575 (ch) CE, (i) SS) EY) fa S 
Saneeeanaes 307 392 5 639 724 743 763 779 
AS ey ae ajaiasevaleisinie’e 340 424 571 725 835 882 844 884 
BAM OAL OSOOO III 513 597 769 985 1,090 1,151 1,137 1,143 
Sa Ob ORCA eee 320 392 533 689 759 794 811 850 
hotboppor Bpoadad 339 433 555 717 856 902 856 876 
Renae seine erence 282 375 515 651 735 780 744 794 
IPP eae cms 218 313 440 528 627 627 605 662 
SAO SoO NAS TODCURnGE 256 338 471 541 672 722 729 719 
SonceSeogeeeaded 363 449 593 784 879 892 829 881 
ePatelarsia/afaieiaietaelets 373 434 624 774 944 967 939 1,015 
Joccecscncscccscncess 432 524 712 931 1,038 1,051 1,028 1,128 
meeiveyenieeatetarstare’sie 570 715 896 1,128 1,168 1,191 1,278 1,457 
Seer tase /uighet=/aststeia/stecn siete 464 594 904 1,004 1,080 1,114 1,169 1,251 
i 608 783 944 1,142 1,229 1,258 1,340 1,488 
546 648 891 1,030 1,063 1,183 1,195 1,338 
375 471 628 758 869 926 906 988 
497 628 898 986 1,036 1,107 1,083 1,149 
487 603 890 1,132 1,058 1,128 1,094 1,178 
876 975 1,547 1,493 1,477 1,585 1,717 1,732 
662 871 1,203 1,473 1,535 1,425 1,395 1,497 
SOFEROM clone: ARE 623 838 1,140 1,401 1,415 1,381 1,396 1,518 
California 840 1,009 1,281 1,540 1,582 1,580 1,654 1,678 
United States®.............. 592 716 906 1,099 1,192 1,231 1,247 1,313 
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TABLE 1 (Continued) 


Per Capira PERSONAL INCOME, 1929-1954, BY STATE AND YEAR 
(Dollars per capita) 












































Average 
State 1948 1949 1950 1951 1952 1953 1954 |1929-1954 
New England 
Maine....... ais wis steno 1,229 1,175 1,192 1,323 1,485 1,501 1,492 851 
New Hampshire. -| 1,269 1,244 1,323 1,491 1,531 1,560 1,605 906 
Vermont........ -| 1,170 1,122 BIR ir 1,310 1,361 1,400 1,408 802 
Massachusetts. -| 1,513 1,490 1,660 1,835 1,887 1,928 1,922 1,137 
Rhode Island. . -| 1,513 1,464 1,629 1,769 1,808 1,842 1,823 1,104 
Connecticut......... -| 1,762 1,699 1,903 2,191 2,323 2,423 2,361 1,337 
Middle Atlantic 
New York... 1,798 1,756 1,879 2,006 2,077 2,150 2,163 1,304 
New Jersey... -| 1,650 1,622 1,796 2,001 2,107 2,239 2,219 1,233 
Pennsylvania..:'sisecs.es: 1,446 1,422 1,566 1,747 1,835 1,893 1,785 1,026 
East North Central 
ONION othe a semaie ohne 1,552 1,472 1,616 1,855 1,926 2,050 1,983 1,071 
Indiana.) ihinacausscteees 1,440 1,364 1,522 1,702 1,768 1,936 1,834 954 
Hlinos:.... bee eo Seopa 1,809 1,690 1,826 2,013 2,081 2,168 2,155 1,189 
Michigan: )n).-s.1cs.0 tment 1,542 1,504 1,684 1,860 1,941 2,124 2,017 1,087 
WISCONEIN: scaisinvodclen tone 1,402 1,361 1,460 1,694 1,726 1,762 1,706 941 
West North Central 
Minnesota. .,./.2:..00600 1,404 1,298 1,392 1,524 1,558 1,624 1,644 883 
LGW ak is calthokcniee heees 1,547 1,320 1,442 1,550 1,593 1,539 1,667 868 
Missouri... Siti dscns eee’ 1,384 1,344 1,444 1,566 1,671 1,732 1,747 907 
North Dakota). 3.2... tes: 1,383 1,136 1,255 1,310 1,193 1,183 1,186° 706 
South Dakota... <2. csc. 1,451 1,094 1,220 1,416 1,222 1,311 1,332 - 722 
Nebraska cal. Ageoe 1,305 1,468 1,548 1,624 1,554 1,635 860 
RATIBES cheese cise sisnietoleete 1,277 1,245 1,378 1,516 1,719 1,653 1,689 854 
South Atlantic 
Delaware.) joi. 2e.c'nsislaictes 1,766 1,896 2,150 2,270 2,355 2,448 2,372 1,340 
Maryland......... Bos] 1 s468 1,453 1,590 1,773 1,889 1,979 1,940 1,082 
DAC e ecient scn Beet age 2,078 2,191 2,304 2,339 2,241 2,220 1,508 
WIN @Unla; s:.celete cs ccs 1,112 1,101 1,215 1,373 1,446 1,473 1,480 759 
West Virginia.... 1,146 1,062 1,098 1,220 1,274 1,285 1,232 700 
North Carolina. . 944 _ 919-1011 ds: aby ee Lagos 2 = At 
South Carolina. . aR 879 838 877 045 1,108 1,122-~ 1, 063- 551 
Georgia’... S34 dices ntnet 948 932 1,017 1,146 1,208 1,270 1,237 627 
Hlorida se. ans ede ce aeane 1,184 1,203 1,305 1,382 1,467 1,585 1,610 833 
East South Central 
een tueky,.cicjs 6. cine aiefstelate 965 921 960 1,127 1,193 1,235 1,216 611 
Tennessee......... saa 935 925 997 1,085 1,132 1,225 1,212 621 
Alabama, Nieccce sotto 856 810 868 994 1,077 1,121 1,091~ 548 
Mississippi 753 667 729 793 844 878 873 ~ 449 
West South Central 
847 780 802 906 948 981 979~ 503 
1,002 1,059 1,089 1,178 1,241 1,304 1,302 666 
1,130 1,155 1,127 1,237 1,360 1,439 1,466 710 
1,188 1,283 1,341 1,460 1,518 1,555 1,574 796 
1,598 1,390 1,602 1,756 1,673 1,768 1,729 961 
1,281 1,239 1,275 1,438 1,549 1,475 1,433 832 
1,554 1,588 1,622 1,886 1,830 1,843 1,779 1,021 
1,394 1,385 1,449 1,739 1,809 1,750 1,686 939 
1,076 1,113 1,165 1,292 1,348 1,379 1,387 693 
1,216 1,245 1,295 1,555 1,639 1,597 1,582 858 
1,219 1,224 1,281 1,453 1,486 1,503 1,483 839 


1,750 1,758 1,938 2,189 2,344 2,390 2:414 1,305 
1,600 1,587 1,677 1,806 1,905 1,960 1,949 1,099 


Qregoriircrlsete dee /s5- .--| 1,609 1,562 1,607 1,749 1,814 1,794 1,757 1,051 
California 1,750 1,725 1,850 2,055 2,138 2,194 2,162 1,274 
United States®.............. 1,417 1,378 1,487 1,646 1,720 1,788 1,768 966 





=Excludes the District of Columbia. 
Source: Charles F. Schwartz and Robert E. Graham, Jr., “Personal Income by States, 1929-54," Survey of Current 
Business (September 1955). 
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An exact description of the state personal income series is readily 
available in official publications and need not be repeated here. Since an 
understanding of the main outlines of the conceptual framework under- 
lying these data is fundamental to understanding this study, some char- 
acterization of the series is in order. The estimates cover all income flows 
received by residents of a state during the current year. These income 
flows include the wages and salaries and certain supplements to them such 
as employers’ contributions to pension and welfare funds, proprietors’ 
income from all forms of self-employment, net rental income, dividends, 
and interest paid directly to individuals in cash or in kind. These pay- 
ments are counted during the year in which they are received—that is, 
they are on a cash rather than an accrual basis. Also included are “trans- 
fers” from governments and business (that is, gifts or payments not arising 
out of the recipient’s contribution to current productive activities). Trans- 
fers among persons are excluded, however, since they would be of conse- 
quence in the state data only when the transferor and transferee reside 
in different states. Certain benefits which accrue to individuals either 
in their personal capacities or as members of society but which are not 
received personally are also included. Thus the income of nonprofit insti- 
tutions and the net rental value of owner-occupied homes are also in- 
cluded. Employee contributions to social security, government retire- 
ment, and other social insurance programs are excluded since personal in- 
come is on a cash rather than an accrual basis. Income taxes and other 
direct taxes are not deducted, however, even though they may be with- 
held by the employer. 

These definitions substantially achieve the avowed intent to make the 
personal income series “the most comprehensive available record of differ- 
ences among States in economic structure and change.”* The National 
income payments series was carried forward annually through 1953, with the estimates 
usually published in the August issues of the Survey of Current Business. A revised 
series that is conceptually comparable with personal income, a series which has been 
a part of the national income and product accounts since 1947, was inaugurated in 
Charles F. Schwartz and Robert E. Graham, Jr., “Personal Income by States, 1929-54,” 
Survey of Current Business, September 1955, pp. 12-22 and 32. The principal conceptual 
difference between the state personal income and state income payments series is that 
the former includes the net rental value of owner-occupied dwellings, the value of 
food and clothing furnished members of the armed forces stationed in the United States, 
a broader coverage of income in kind, and the contribution of employers to pension and 
welfare funds. A detailed description of the differences will be provided by ‘“‘a compre- 
hensive bulletin on State personal income” scheduled for publication as a supplement to 
the Survey of Current Business in 1957. The state personal income series also “‘in- 
corporate a complete reworking of the statistics back to 1929.” 


®It should be recognized, however, that some flows are omitted from personal income. 
Current practice is to exclude all capital gains from the national income accounts. To the 
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Income Division per capita estimates are used here without adjustment. 
The per capita series, which incorporates a crude adjustment for differ- 
ences in the size of the various states, is used in preference to the total 
personal income series in most of the computations.* 

The order of the states in the general tables in this volume follows 
the familiar regional classification of the Bureau of the Census. While the 
divisional names are given as an aid to finding data for a particular state, 
there has been no attempt to provide summary figures for these regional 
groupings. Emphasis throughout the volume is on the states; while 
groups of states often appear to show similarities, no effort has been made 
to pursue this facet of state income figures.” 

The “current income” concept used by Leven in preparing state esti- 
mates for 1919-1921 differs in several particulars from the personal income 
concept.° The principal ones are that the Leven estimates include the 
net rental value of farm homes; the value of product from urban cows, 
gardens, and poultry; and the value of land sold by farmers for urban 
uses, but exclude changes in business inventories. Apparently, estimates 
were made for the latter, which include all inflationary changes in values, 
and they are presented in combination with capital gains and losses, 
whether realized or not, on all property. Consequently, changes in in- 
ventories are excluded from the totals used. The imputed net rental 
value of owner-occupied urban and farm homes was 2 to 3 percent of 
current income; while the total for the rental value of farm homes is not 
shown separately, it probably did not exceed 1 to 2 percent of the 
national totals. The extent of the state biases introduced by these differ- 
ences is hard to appraise, but it seems clear that there is some tendency 
extent that these gains arise from the revaluation of existing assets their exclusion, though 
controversial, appears to be well founded. The increase in income tax rates during recent 
years has put a premium on receiving income as de jure, if not de facto, capital gains. 
See Lawrence H. Seltzer, The Nature and Tax Treatment of Capital Gains and Losses, 
New York, 1951.® Corporate profits which are realized by stockholders as capital gains 
thus may never be included in personal income. 

*For 1941-1947 the population figures used were estimated by the National Income 
Division by adding to the midyear estimate of the civilian population prepared by the 
Bureau of the Census an estimate of the number of military personnel in each state (de- 
rived from monthly or quarterly information supplied by the armed services). For other 
years the state estimates of midyear population prepared by the Bureau of the Census are 
used. The per capita computations are made and published by the National Income 
Division. 

® See Morris B. Ullman and Robert C. Klove, ““The Geographic Area in Regional Eco- 
nomic Research” in Studies in Income and Wealth, 21 (Princeton, 1957), 87-109. 

° Leven also presents estimates for “total income.” These include, in addition to the 


items in “current income,” capital gains and losses and an imputed interest on the value 
of durable consumption goods in the hands of consumers. Op. cit., p. 261 n. 
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for them to offset one another. Inclusion of the rental value of farm 
homes would favor agricultural states; the product of urban cows, 
gardens, and poultry would tend to be more prevalent in small urban 
communities; and the value of farm land transferred to urban uses would 
tend to be greater in states containing expanding metropolitan centers. 

That less reliability attaches to the estimates for 1919-1921 seems in- 
dicated both by the conceptual differences between the Leven and Na- 
tional Income Division estimates and by the fact that Leven was forced 
to rely on more fragmentary and less refined data without an opportunity 
to review and revise his estimates as new statistical series, which per- 
mitted more sophisticated estimating relationships, became available. 
Consequently, the analyses in this volume are carried out chiefly in terms 
of the National Income Division estimates for 1929-1954. Leven’s esti- 
mates are then compared with the relationships ascertained from the 
more recent series. In this way the Leven estimates can be used to 
lend historical perspective to the relationships based on official estimates, 
with the conceptual and statistical differences between the two series 
minimized. 

The state per capita income estimates are in current dollars. Nowhere 
in this study is an attempt to reduce them to a constant dollar or a 
“real” basis. Rather, state data will often be expressed in relatives of 
the national average. These relatives will be identical with those that 
would be computed from constant dollar figures obtained by applying a 
uniform adjustment to each of the states.’ Although a series of state 
price indexes is available for most of the period covered, the interstate 
differences in these indexes tend to be inconsequential to the types of 
analyses made here.® 

The period 1929-1954 has been dominated by increasing per capita per- 
sonal incomes (chart 1). Decreases have been recorded in only 7 of the 
25 year-to-year changes, and 4 of these decreases occurred during the great 
depression, 1929-1933. Since then short-lived and moderate decreases have 
occurred only for 1937-1938, 1948-1949, and 1953-1954 (table 2). Ten of 
the changes from the previous year are larger than 10 percent, and of 
these four are larger than 20 percent. The larger year-to-year changes 


7 The state per capita income relatives—i.e., the state per capita income expressed as a 
percentage of the corresponding United States per capita income—are unaffected when 
both the numerator and denominator are multiplied by a constant—i.e., the reciprocal 
of a specific price index. 

®See Abner Hurwitz and Carlyle P. Stallings, “Interregional Differentials in Per 
Capita Real Income Changes,” in Studies 1n Income and Wealth, 21 (Princeton, 1957), 
195-265. 
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occurred during the great depression, World War II, and the Korean 
affair. 

The range, in absolute terms, of annual per capita personal incomes 
is $1,415, from $373 in 1933 to $1,788 in 1953. The interstate range of in- 


CHART 1 
Per Capita Persona Income, UNITED STATEs, 1929-1954 
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Source: Table l, 


TABLE 2 


CHANGES IN Per Capita PERSONAL INCOME, 1929-1954 














Percentage change ; Percentage change 
Per capita from previous Per capita from previous 

Year personal income personal income year 
are mamas (1: Men ntemem om ht D meee So $ 906 26.5 
pidlaebe veecteriest yt OSL ari cs pg Seah, SCA ess ae 1,099 21.3 
ve etiele Gee lestll | ARG 2 ONE ORGS teem RS eek irate tolerate eta 1,192 8.5 
ee eS amen |!) Jom Mere | te ee 1,231 3.3 
iy eee Ia MUR: y(n Sal Sr Ni pa cashiers 1,247 1.3 
a aie olathveoata «hfe 421 12.9 eimale Shek arene 1,313 5.3 
Cieietsiasie ckereiyiats 470 11.6 ere ey re 1,417 7.9 
RA Nsa OO TO 531 13.0 ss tala to = Rhee oe 1,378 — 2.8 
aie foils iso ha 570 7.3 Pcdhanedebee cinta Gee 1,487 7.9 
sObaoudecoaso 524 8.1 Vet eagee seen 1,646 10.7 
| atavoriereneambeiete 553 5.5 nigie Cebit 1,720 4.5 
Raita ebooricha: 592 7.1 Shasta Rate 1,788 4.0 
digas ae 716 20.9 svelaihetent eee 1,768 - 1.1 





Source: table 1. 
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comes exceeds $1,415 only during 1950-1954 and is largest ($1,570) in 1953. 
The relative range (that is, the absolute range divided by the mean) over 
the years (1.46) is somewhat larger than the 1929-1954 average relative in- 
terstate range (0.92).° The annual relative interstate ranges vary from a 
high of 1.38 in 1932 to a low of 0.74 in 1948. The interstate range exceeds 
the average per capita personal income every year from 1929 to 1942 and 
is smaller thereafter. 


COEFFICIENTS OF VARIATION 


A superficial examination of the state per capita incomes (in table 1) 
is sufficient to note that despite differential changes from one year to 
another the rank order of the states is not changed greatly.'° South Caro- 
lina’s income in current dollars, for example, has increased by $793 from 
$270 in 1929 to $1,063 in 1954. Yet it had the lowest income of any of the 
states in 1929 and third from the lowest in 1954. On the other hand, 
Connecticut’s income increased by $1,332 from $1,029 in 1929 to $2,361 in 
1954. It was next to the highest in income in 1929 and third from the 
highest in 1954. The incomes of the upper-income states have increased 
more in dollar amounts and less in percentage terms than those of the 
lower-income states. 

A somewhat better picture of the behavior of the interstate differentials 
can be obtained by comparing their standard deviations for each of the 
years (table 3). When the state incomes are weighted by their popula- 
tions, there is a marked tendency for the standard deviations to follow 
the changes in the weighted mean state per capita income (that is, the 
national per capita income), although the magnitude of the changes in the 
standard deviations is lessened somewhat, especially during the more 
recent years. 

There is a pronounced tendency for the interstate coefficient of varia- 
tion, one of the principal measures of relative dispersion, to decrease 
with an increase in income and to increase with a decrease in income. 
Since the period is one of increasing income, there is a tendency for the 
coefficients of variation to decrease, from the earlier to the latter part of 


®The mean per capita personal income for 1929-1954 is $972. This figure is com- 
puted by taking a simple average of the annual per capita figures. It is equivalent to 
totaling the annual incomes and dividing this sum by the sum of the midyear population 
estimates for the United States. 

10 The coefficients of rank correlation between the 1929 and the 1939, 1949, and 1954 
state per capita incomes are from .94 to .98; those between 1919 and the 1929, 1939, 1949, 
and 1954 state per capita incomes are from .86 to .92. 

11 The coefficient of variation is the standard deviation expressed as a percentage of 
the mean. The state per capita incomes used in these computations have been weighted 
by the state’s midyear population. 
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TABLE 3 


MEANS AND DisPERSION OF STATE PER CAPITA PERSONAL INCOME, I9I9-I192I AND 
1929-1954, BY YEAR 

















Standard | Coefficient Standard | Coefficient 


Year Mean deviation deviation | of variation 

ROLOLS .C.nation anes $ 613 $169 276. SIO, . otc $1,192 $281 23.6 

1920! ic ccctemc cies 660 219 jet I) | (| a es ,231 279 22.7 

NQ2V. wero ccrsmmustacier 549 205 SFB. | GA LONG: os cinc ema 1,247 295 23.6 
aslo neon eee 1,313 297 22.6 

Average 1919-21... 607 196 AL EO | ae 2 a 1,417 303 21.4 

ODER padenandor 703 259 BO Oiee A WLBAD. esstaretais newer 1,378 291 21.2 

MOSO : Soci cere eters 621 242 BOO) AGBO iy crores conte 1,487 324 21.8 

MOST csasic dive ieee 526 208 SMO CAMO’. Saves Sa aca 1,646 350 21.3 

UREA tesco 398 163 rE | het 1 a 1,720 360 20.9 

TOSS. as aa, s cbetae 373 147 BOAT PU ODG wikies cae tece 1,788 379 21.2 

MOBS vd asaanaetes 421 155 S639) f) | ROGAS os Soho ae 1,768 368 20.8 

BOSD: Fessesk fase 470 158 33.7 

198632; Ae 531 183 34.4 966 246 25.5 

OST Siar Seika sine 570 186 32.6 

HOSS. cd. 2525 524 172 32.9 

MRT ceene OODT e 553 183 33.1 

TO80 ite a riviatcetstee 592 196 33.1 

B94 ore ice eciebrs 716 219 30.6 

see ah Has. testo ates 906 244 26.9 

er Re goo 1,099 283 25.8 


Source: 1919-1921, Leven, op. cit.; 1929-1954, Survey of Current Business (Sept. 1955). The District of Columbia is 
excluded. The midyear populations of the states were used as weights. 


the period. Starting at a level of 37-41 percent during 1929-1932, the co- 
efficients have decreased steadily through 1945. From 1944 to 1954 they 
have varied within the narrow range of 21-24 percent. In the relative 
terms provided by the coefficients of variation, there has been a pro- 
nounced narrowing of interstate differentials. 

The decrease in the interstate coefficients of variation during the 1929- 
1954 period apparently is a function of both increasing income and time.’* 


12 The coefficient of determination between the logarithms of the weighted coefficients 
of variation and the weighted logarithms of national per capita personal incomes for 
1929-1954 is .92. When time (year minus 1941) is added as an independent variable 
and multiple correlation is used, a coefficient of multiple determination of .97 is obtained. 
This is a significant improvement (at the .o1 significance level) over the coefficient of 
simple determination. However, an examination of the deviations from the simple re- 
gression line between the coefficients of variation and income indicates that much of the 
downward trend occurred during the first half of the period; in fact, the deviations for 
1951-1954 are positive. The use of logarithms, rather than percentage changes from the 
previous year, introduces an element of autocorrelation into these coefficients. This element 
of autocorrelation is unavoidable if time is to be retained as an effective variable, and it 
seems less objectionable than giving full weight to the irregular and transitory elements 
which result from the use of a constantly changing base in computing the percentage 
changes from the previous year. The constantly changing base is particularly objectionable 
during an inflationary period, since the dollar-income amounts will contain all the changes 
in the unit of value, while the coefficients of variation, which are expressed in terms of 
percentages of the weighted mean state per capita income, are relatively free from this 
effect. The coefficients of partial determination between the coefficients of variation and 
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The fact that the coefficients of variation fluctuate within very narrow 
limits after 1943 would indicate, however, that these functions were more 
pronounced during the earlier than during the later part of the 1929-1954 
period. Moreover, the coefficients of variation for the 1919-1921 period do 
not differ greatly or consistently from those of years in the 1930’s having 
approximately the same income levels. If there was a marked change in 
the coefficients of variation which is not explained by the changes in the 
level of income, it occurred during the 1930’s. 


STATE RELATIVES 


In reviewing the changes in the dollar amounts of state per capita 
incomes, the lack of some standard by which to judge the behavior of a 
particular state becomes evident, and is especially noticeable since all of 
the states tend to change in the same direction. The differential be- 
havior of the states thus shows up, not in differing directions, but in 
larger or smaller changes in the same direction. By expressing each of 
the state per capita incomes as a percentage of the national per capita 
income for the same year, state income relatives are obtained (table 4). 
These relatives facilitate comparisons among the states. An increase in 
the income relative for Maine indicates that Maine’s income increased 
more (or decreased less) than did the weighted average income of all 
states. It requires further computation to show whether Maine’s or 
Georgia’s per capita income increased comparatively more during this 
period. 

By transforming the per capita incomes to state relatives, two types 
of adjustments are incorporated in the series: First, the differences in the 
size of the states, as represented by their populations, are taken into 
account. Secondly, the changes over time in the national per capita in- 
come level are taken into account. The latter adjustment corrects for 
both changes in the general price level and in the general level of produc- 
tion. In dealing with these state income relatives, it must be remem- 
bered that both inflationary and production changes affect various com- 
modities and industries differentially. While percentage changes in a 
state that followed exactly the percentage changes in the national per 
capita income would leave the state relatives unchanged, there is no 
presumption that the state and national price and productivity changes 
should be the same. 

There is a well-marked inverse relationship between a state’s 1929- 


income, holding the effects of time constant (—.56), and with time, holding the effects 
of income constant (—.59), are approximately equal. 
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TABLE 4 


Strate Revatives oF UNiTED StaTEs PER CapirA PERSONAL INCOME, 
I9IQ-I92I AND 1929-1954, BY YEAR 

(A state relative is the state’s per capita personal income expressed as a percentage 
of the United States’ per capita personal income.) 



















State 1919 
New England 
Mainev.03.2,anosnichitenis 88.0 
New Hampshire.......... 94.1 
Vermontictciancecemeeces 82.9 
Massachusetts. .. 127.8 
Rhode Island.... 119.5 
Connecticut.............. 115.2 
Middle Atlantic 
Now Vork. 55 sci-iostastisisiels's 146.1 
New Jersey...... 118.4 
Pennsylvania 107.8 
East North Central 
DIO. canis vis weave voices s 108.5 
Indiana. . 89.2 
IENOISs rere leistelclsteletiaret dice 126.2 
Michigan...... 108.1 
Wisconsin 91.0 
West North Central 
Minnesota. ...........+ 92.8 
Towa slid dis ccliiemeepeuies 100.5 
INGSROUNL. otic on eneetees 89.1 
North Dakota............ 84.2 
South Dakota............ 111.7 
Nebraska /-1. sicssociyees 97.4 
A SoS aeeeemiep mais co 95.9 
South Atlantic 
Delaware 121.0 
Maryland 107.0 
WOM AaS Oe ee Sosoduce 155.5 
Virginia 66.3 
West Virginia............. 72.6 
North Carolina........... 59.8 
South Carolina........... 63.5 
Georgia ss s-cas;ss:sis:asicrnetere 61.7 
Wlorida S727 as cant seietiehee 66.4 
East South Central 
Kenttcky.it..cecseces ss 61.6 
TTennesse6 505, <<.c050jc eve 56.4 
Alabamaliecerenotcniccmar 52.3 
ISSUER DW 05; spate ls ciareiataaine 53.4 
West South Central 
ANSAN Es 5 « s\eisiais sid ats specsTs 57.3 
EOUuisAna. © sain seeeeae 67.1 
Oklahoma 83.9 
Texas.... 83.9 
Mountain 
Montana. 101.0 
Idaho. . 99.8 
Wyomin 140.7 
Colorado. . . 110.3 
New Mexico 75.2 
Arizona...... 112.2 
PAN e ey Ancor sree 87.5 
u hye GPue ab acceeorejanore 142.0 
‘aci 
eo ington eretNrare sia eistgterele 116.9 
Oregon Fo sis nrsenince treat tere 117.6 
@alifGrnia...Noc.csssec cee 136.6 














Average 
1920 1921 |1919-1921) 1929 
93.8 99.1 93.6 85.5 
102.6 105.1 100.6 98.2 
91.7 93.5 89.4 89.2 
141.8 141.7 137.1 129.9 
130.1 136.7 128.8 123.9 
125.4 115.4 118.7 146.4 
152.9 167.2 155.4 164.9 
123.3 125.6 122.4 132.4 
116.2 114.3 112.8 110.2 
112.2 98.4 106.4 111.1 
91.5 84.4 88.4 87.1 
122.4 128.3 125.6 136.1 
115.9 99.1 107.7 112.8 


94.0 91.5 92.2 97.0 
84.4 83.8 87.0 85.1 


80.1 77.1 85.9 82.1 
87.3 90.9 89.1 89.3 
67.1 57.5 69.6 53.3 
72.4 60.8 81.6 59.3 
80.7 75.7 84.6 83.9 
89.3 83.3 89.5 76.1 
101.1 101.1 107.7 144.7 
111.6 111.2 110.0 110.5 
165.1 213.1 177.9 181.1 
62.7 62.8 63.9 61.9 
84.0 76.4 77.7 65.7 
52.1 49.7 53.9 47.5 
48.5 41.0 51.0 38.4 
50.0 46.6 52.8 49.8 
64.6 67.2 66.1 74.1 
60.3 61.7 61.2 55.6 
53.2 56.3 55.3 53.6 
45.6 45.4 47.8 46.1 
38.2 37.6 43.1 40.5 
47.4 45.7 50.2 43.4 
63.4 64.2 64.9 59.0 
78.2 66.4 76.2 64.6 
82.2 78.6 81.5 68.0 
91.8 89.3 94.0 84.6 
87.2 83.1 90.0 71.6 
130.5 135.9 135.7 96.3 
108.0 112.3 110.2 90.6 
70.8 73.1 73.1 57.9 
109.7 91.5 104.4 84.1 
83.7 81.8 84.3 79.5 
142.6 146.1 143.6 124.9 
110.6 123.2 116.9 106.7 
108.2 112.2 112.6 97.2 
149.4 163.0 149.7 141. 


(Continued on next page) 





1930 


92.2 


ORD BOR EOAAN 








1931 1932 
92.8 94.5 
105.9 107.2 
88.5 89.8 
145.0 155.1 
134.6 143.6 
152.2 154.9 
167.5 169.8 
140.8 147.6 
113.8 112.5 
107.4 100.8 
83.0 77.6 
127.6 122.0 
102.1 98.2 
89.6 90.8 
86.6 90.5 
75.2 73.6 
93.6 91.8 
34.4 43.9 
45.2 46.9 
77.5 76.3 
75.4 66.8 
145.4 146.6 
121.0 127.4 
226.5 262.1 
69.6 70.3 
67.7 64.3 
_46.9 46.6 _ 
38.6 39.2 
48.4 49.6 
74.7 78.3 
54.6 52.4 
52.0 49.1 
42.0 40.2 
32.9 31.4 
39.5 38.6 
60.1 59.6 
56.5 53.9 
65.4 65.3 
72.4 84.0 
69.9 67.3 
90.0 93.3 
89.6 88.8 
54.2 62.1 
80.2 78.6 
71.5 77.1 
122.7 135.2 
101.7 100.5 
97.0 95.8 
141. 143.1 
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TABLE 4 (Continued) 


Strate Revatives oF UNiTED States PER Capira PERSONAL INCOME, 
1919-1921 AND 1929-1954, BY YEAR 
(A state relative is the state’s per capita personal income expressed as a percentage 
of the United States’ per capita personal income.) 


State 


New England 
Mai 


New Hampshire. 
Vermont....... 
Massachusetts. . 
Rhode Island. .. 
Connecticut... . 
Middle Atlantic 


New Jersey..... 


Pennsylvania. . . 
East North Central 
0 


North Dakota... 
South Dakota... 


North Carolina. . 
pert Caroling. ; 


Mississippi... . . 
oe South Central 


New Mexico.... 
mayne ROL AN od 





1933 


60.3 


- 
wo oo ~~ Do 
woe woos "Wo0~) ort 


he 
ESS 





1934 


97.6 
112.8 


145.6 
140.9 
154.6 
161.7 


114.0 


“0 oan 


~~ (00 60 CO 
ESISRSR 





bDinipiwimo HRN CaN BA 


1935 


90.7 
104.9 
86.6 
136.9 
135.4 
149.2 


153.2 
133.0 
109.5 


110.0 
88.8 
121.8 
111.9 
98.1 





1936 


55.2 


~ > Orr Co Ore 
ww COFCO OPRNWO PPP 
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1937 


88.1 


ow coorn3co Oe Ore 
RnwceIcCOM NRE BUDD HWE 


2oonNM@ NAIADS Ome ono ont 


100 
oo or 


NPRWO lad 





1938 


89.2 





1939 


88.7 
100.5 


130.8 
128.2 
150.0 


148.4 
135.1 
107.7 


111.3 





1940 


87.9 
97.3 
85.2 
131.8 
124.9 
154.1 


146.2 
138.2 
108.9 


111.8 
92.9 


55.1 


mon NNR AICO Qn 


WmMMmoo~r0 IDD > Wen ca 


esi, Gol bees « Ca Chace 
WNSWNOSHD BISCO BROMO NEO 


ee 
or ~ 
~~ “I 
“10K i] 


141.2 





39 


1941 


87.1 


87.5 
125.4 
128.1 
158.8 


138.4 
133.5 
107.2 


115.3 
101.0 
124.5 
115.0 

93.9 


85.8 
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TABLE 4 (Continued) 


State Revatives oF Unirep States PER Capita PERSONAL INCOME, 
I9I9-192I AND 1929-1954, BY YEAR 
(A state relative is the state’s per capita personal income expressed as a percentage 
of the United States’ per capita personal income.) 





























State 1942 1943 1944 1945 1946 1947 1948 1949 1950 
New England 

gine.) ces eet) | Osre 98.6 91.4 86.5 89.4 87.4 86.6 85.0 80.0 
New Hampshire.} 93.4 87.8 87.8 89.6 91.7 91.8 89.4 90.0 88.7 
Vermont....... 83.3 81.8 77.9 82.1 84.7 83.5 82.4 81.2 78.9 
Massachusetts..| 118.2 114.4 108.9 109.5 111.9 109.0 106.6 107.8 111.3 
Rhode Island...} 124.8 107.4 105.6 102.7 108.0 109.1 106.6 105.9 109.3 
Connecticut....} 155.9 144.3 134.1 127.1 126.3 128.6 123.4 122.9 127.6 

Middle Atlantic 
New York...... 128.6 125.1 128.6 133.2 135.4 130.3 126.6 127.1 126.0 
New Jersey.....] 128.7 130.0 130.9 128.9 122.4 119.3 116.2 117.4 120.5 


Pennsylvania...} 103.6 102.8 103.8 102.8 101.9 102.4 101.8 102.9 105.0 





Indiana. . 100.4 102.7 100.3 101.1 95.5 99.0 101.4 98.7 102.1 
Illinois. . . 114.3 114.2 116.6 119.1 122.5 124.3 127.4 122.3 122.5 
Michigan... . 115.2 122.2 116.2 106.9 105.5 110.5 108.6 108.8 112.9 
Wisconsin 95.9 95.6 93.4 96.1 96.8 98.3 98.7 98.5 97.9 
West North Central 
Minnesota...... 87.6 84.8 83.6 89.1 94.0 95.4 98.9 93.9 93.4 
GWA. smaceitoe 90.8 90.3 82.4 86.6 96.6 90.4 108.9 95.5 96.7 
Missouri....... 89.0 87.3 89.9 91.9 95.0 92.8 97.5 97.2 96.8 
North Dakota...| 72.0 84.1 83.9 81.8 83.8 109.9 97.4 82.2 84.2 
South Dakota... 81.6 74.0 79.6 84.8 86.7 93.6 102.2 79.2 81.8 
Nebraska....... 89.2 90.1 89.8 94.2 92.2 94.4 103.0 94.4 98.5 
QNSASS |, Pelco 93.4 93.8 97.5 93.9 89.4 97.9 89.9 90.1 92.4 
South Atlantic 
Delaware....... 139.4 130.5 124.2 122.1 122.7 124.2 124.4 137.2 144.2 
Maryland...... 123.2 117.2 111.5 106.8 105.1 102.6 102.7 105.1 106.6 
B08 Se apeGan ds 150.1 136.8 130.7 132.5 135.2 132.8 134.2 150.4 147.0 
Virginia........ 86.0 76.1 75.2 76.7 79.3 76.1 78.3 79.7 81.5 
West Virginia. . 67.4 67.0 68.8 72.1 73.7 78.2 80.7 76.8 73.6 


North Carolina..| _63.3 62.7. 64.) ARR 68.7 79 ees 


South Carolina..| 59.4 58.0 60.6 60.2 61.1 59.2 61.9 60.6 58.8 
Georgia........ 62.8 65.8 69.9 71.5 67.6 67.2 66.8 67.4 68.2 
orida,'. See 84.6 89.4 91.3 93.3 91.0 86.8 83.4 87.0 87.5 
East South Central 
Kentucky...... 58.6 62.5 63.6 64.3 64.9 64.6 68.0 66.6 64.4 
Tennessee...... 61.1 65.1 We 73.1 68.5 66.6 65.8 66.9 66.9 
Alabama....... 56.7 59.1 61.6 63.2 59.6 60.3 60.3 58.6 58.2 
Mississippi... . . 48.4 47.9 52.5 50.8 48.4 50.3 53.0 48.3 48.9 
West South Central 
Arkansas....... 51.8 49.1 56.3 58.5 58.4 54.6 59.6 56.4 53.8 
Louisiana....... 65.2 71.1 73.6 72.3 66.4 67.0 70.6 76.6 73.0 
Oklahoma...... 68.6 70.2 79.1 78.4 75.2 Vitter 79.6 83.6 75.6 
Texas). oka. 78.3 84.5 86.9 85.2 82.3 85.7 83.7 92.8 _ 89.9 
Mountain 
Montana....... 98.6 102.4 97.8 96.5 102.3 110.7 112.5 100.6 107.4 
Vdahow.).. S,« 99.4 91.1 90.4 90.3 93.6 95.1 90.2 89.6 85.5 
Wyoming....... 103.8 103.6 102.9 101.9 107.3 113.1 109.4 114.9 108.8 
Colorado....... 98.0 93.5 89.0 95.9 95.7 101.7 98.2 100.2 97.2 
New Mexico... 69.1 68.8 72.8 75.0 72.5 75.1 75.8 80.5 78.1 
Anisona i. coc. 98.8 89.5 86.8 89.7 86.7 87.3 85.6 90.1 86.8 
(ee Se ae 97.9 102.7 88.6 91.4 87.6 89.5 85.8 88.6 85.9 
Bhs BAP, ne 170.2 135.5 123.7 128.4 137.5 131.6 123.2 127.2 130.0 
‘act 
Washington..... 132.3 133.7 128.6 115.5 111.7 113.8 112.7 114.8 112.5 
(Oregons ce scin. 125.4 127.1 118.5 111.9 111.8 115.4 113.3 113.0 107.8 
California. ..... 140.9 139.8 132.5 128.0 132.4 127.5 123.2 124.8 124.1 
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TABLE 4 (Continued) 
Strate Revatives oF Unirep States PER Capita PERSONAL INCOME, 
1919-1921 AND 1929-1954, BY YEAR 
(A state relative is the state’s per capita personal income expressed as a percentage 
of the United States’ per capita personal income.) 







































Average 
State 1951 1952 1953 1954 1929-1954 
New eel 
LS CR AER Bee PGR eee pie Gio 80.2 86.2 83.8 84.3 87.6 
New pe atetiee MR isitecs.s, 3 ae 90.4 88.9 87.2 90.7 93.2 
IVIETMIONG. leis vieiccis ese Ag 79.4 79.0 78.2 79.6 82.5 
Massachusetts........ Sea 111.3 109.5 107.7 108.6 117.0 
Rhode Island. Onn 107.3 104.9 102.9 103.0 113.6 
(CTC CIT) ik AB Aa sane SSE Onee Grr 132.9 134.8 135.4 133.4 137.6 
Middle Atlantic 
Gay VGH Sroceenads Jagee Be aeoedaDe 121.6 120.6 120.1 122.2 134.2 
New Jersey qeet 121.4 122.3 125.1 125.4 126.8 
Pennsylvania syeijc/jsicini sisteme » o/c nietne 105.9 106.5 105.8 100.8 105.6 
East North Central 
Ohio. 114.5 112.0 110.2 
108.2 103.6 98.2 
121.1 121.8 122.3 
118.7 114.0 111.8 
98.4 96.4 96.8 
90.7 92.9 90.8 
86.0 94.2 89.3 
96.8 98.7 93.3 
66.1 67.0 72.6 
73.2 75.2 74.3 
86.8 92.4 88.5 
92.4 95.4 87.9 
136.8 134.0 137.9 
110.6 109.6 111.3 
125.2 125.4 155.1 
82.3 83.6 78.1 
71.8 69.6 72.0 
ETS 67.2 62.9 ° 
62.7 60.1 56.7 
71.0 69.9 64.5 
orida 88.6 91.0 85.7 
East South Conia 
Kentucky. . 69.2 69.0 68.7 62.9 
Tennessee. 65.8 65.7 68.4 68.5 63.9 
Alabama.... 60.3 62.5 62.6 61.6 56.4 
Mississippi 48.1 49.0 49.0 49.3 46.2 
West South Central 
PAIMICATISAS ercicverei=?atalstc/a'oletatetcte‘ere"c\re ste" 54.9 55.0 54.8 55.3 51.8 
Louisiana . 71.4 72.0 72.8 73.6 68.5 
75.0 78.9 80.4 82.8 73.0 
esos oaaale we 88.5 88.1 86.9 88.9 81.9 
106.5 102.3 98.8 97.7 98.9 
87.2 89.9 82.4 81.0 85.6 
114.4 106.2 103.0 100.5 105.0 
105.5 105.0 97.8 95.2 96.6 
78.4 78.2 77.0 78.4 7-83 
94.3 95.1 89.2 89.4 88.3 
88.1 86.2 84.0 83.8 86.3 
Byeieraielots 132.8 136.0 133.5 136.4 134.3 
109.5 110.6 109.5 110.1 113.1 
Saiso 106.1 105.3 100.2 99.3 108.1 
e005 124.6 124.1 122.6 122.2 131.1 





Sources: 1919-1921, Maurice Leven, Income in the Various States, Its Sources and Distribution, 1919, 1929, 1921 
(New York, 1925); 1929-1954, table 1. 
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1954 average income relative and the percentage change between its rela- 
tives in 1929 and in 1953 and 1954 (table 5).** Thus per capita incomes 
of the lower-income states have tended to increase, while per capita in- 
comes of the higher-income states have tended to decrease, relative to the 
national per capita income. 


TABLE 5 


State Revatives oF Unirep States Per Capita PEeRsoNAL INCOME, AVERAGE 1929-1954 
S1zE, AND PERCENTAGE CHANGES FROM 1929 TO 1953 AND 1954 





Relatives of U. S. per capita Relatives of U. S. per capita 
income income 
Percentage change Percentage change 
from 1929 to from 1929 to 
State (arrayed by | Average State (arrayed by Average 
1929-1954 average size 1929-1954 average size 
income) 1929-1954 1953 1954 income) 1929-1954 1953 1954 
Mississippi......... 46.2 21.0 21.7 Towa: 22 cricis's sioctan'c 89.3 4.8 14.7 
Arkansas........... 51.8 26.3 27.5 || Minnesota......... 90.8 6.7 9.2 
Alabama........... 56.4 35.9 33.7 New Hampshire.... 93.2 —11.2 — 7.6 
South Carolina..... 56.7 63.2 56.4 Missourins >. ces 93.3 8.3 10.5 
North Carolina. .... 62.9 38.9 41.5 Colorado.......... 96.6 7.9 5.1 
Kentucky.......... 62.9 24.0 23.5 Wisconsin. ........ 96.8 1.5 — .6 
Tennessee.........-. 63.9 27.6 27.7 ndiane 5s oc: oe = 98.2 24.2 19.0 
Georgia coc. ccc 64.5 42.5 40.4 Montana.......... 98.9 16.7 15.4 
Louisiana.......... 68.5 23.4 24.6 Wyoming.......... 105.0 6.9 4.4 
New Mexico........ 71.3 33.1 35.4 Pennsylvania...... 105.6 — 4.1 — 8.5 
West Virginia....... 72.0 9.2 5.9 Oregon: *.. <icfccpte 108.1 3.2 2.2 
North Dakota...... 72.6 23.9 25.6 Ib Nevarasye sistent 110.2 3.1 8 
Oklahoma.......... 73.1 24.5 28.2 Maryland......... 111.3 -0 — .8 
South Dakota...... 74.3 23.5 26.8 Michigan.......... 111.8 5.2 1.0 
Virginlat..«scjcicirene 78.1 33.0 35.1 Washington........ 113.1 2.6 3.2 
PEXGB Acta vrsie seis se(sien 81.9 27.8 30.8 Rhode Island...... 113.6 —16.9 —16.9 
Vermont........... 82.5 —12.3 —10.8 Massachusetts. .... 117.0 —17.1 —16.4 
Tdaho. Wi5.s/ciss,c:csi os 85.6 15.2 13.2 Mlingige<s..,. « ciectieis 122.3 —11.0 —10.6 
Wi oridars «/sisicineeroatd 85.7 19.5 22.7 New Jersey........ 126.8 — 5.6 — 5.3 
Gane nett ciecneeree 86.3 5.6 5.4 California......... 131.1 —13.4 —13.7 
Maine ds epis cc ccecs 87.6 — 1.9 — 1.4 New York......... 134.2 —27.1 —25.9 
Rangas ts efoscteiscterot 87.9 21.4 25.4 OVRMA SE os0:0.0 sicmuael 134.3 6.9 9.2 
ATIRONA Hs). 6:c- e100 vie 88.3 6.1 6.3 Connecticut....... 137.6 — 7.5 — 8.9 
Nebraska.......... 88.5 3.4 10.1 elaware.......... 137.9 — 5.5 — 7.4 


Source: table 1. 


Since the state differentials are constantly shifting, the use of any 
single year as representative of a state’s income level would introduce a 
random element into these computations. To avoid this random element, 
the average for the entire 1929-1954 period has been used to represent a 
state’s income level. 

Basing the percentage change in the state relatives on two single 
years is also likely to introduce some random or transitory elements. 
That 1929 was a cyclical peak has been well established, and it seemed 

18 The coefficient of determination between the state 1929-1954 average income rela- 


tive and the 1953 state relatives expressed as percentages of the 1929 state relatives is 
—.60 for the 1954 relatives as percentages of the 1929 relatives, —.63. 
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desirable to include that year for this reason (as well as because it pro- 
vides the maximum span of years over which to take a measurement). 
Whether 1953 or 1954 is the more comparable, cyclically, is a matter of 
conjecture. Averages of three years centered on a cyclical peak might 
provide a better basis for the above relation, but data for 1928 are not 
available. Consequently, it is not possible to treat 1929 and 1953 as peak 
years and to compare the 1928-1930 average incomes with those for 1952- 
1954. Rather, the relationship has been computed for two recent years. 
The differences between them are not large. Income level explains about 
5 percent more of the state differences in the percentage changes in state 
income relatives when 1929 is compared with 1954 than when 1929 is 
compared with 1953. 

If the 1919-1921 and the 1952-1954 periods are taken as occupying 
roughly comparable positions on the business cycle, and the percentage 
changes in income relatives are related to average 1929-1954 state income 
relatives, the same inverse relationship is found.’* That the relationship 
is smaller than that between either 1929 and 1953 or 1929 and 1954 is due 
largely to the changes in state relatives between 1919-1921 and 1929. 
Whether these changes stem from statistical and conceptual noncompara- 
bilities in the two series or reflect significant changes in the state differ- 
entials is not known. 

Although there is a strong tendency, as average income increases, for 
per capita incomes in states with low incomes to increase more than in 
those with high incomes, the pattern of change is neither exact nor uni- 
form. Something of the diversity of patterns may be seen in chart 2, in 
which states have been gathered into seven groups or panels according 
to the patterns of changes over the period. The states within a panel 
thus have approximately the same pattern of change, though with minor 
variations, and the arrangement of the states within panels was made by 
inspection. Consequently, reference should be made to table 4 for data 
on the percentage increases from one year to another, the income level 
of each of the states, and other classificatory detail. 

Panel A presents the state relatives in graphic form for 16 states whose 
income relatives increased during the period with moderate fluctuations 
from year to year. Typically, they are low income states, although Ari- 
zona, Indiana, and Kansas have state incomes among the central rather 
than the lower third. The pattern of changes is one of decreasing rela- 
tives from 1929 to 1932-1933 and of increasing relatives to a peak late in 
the war, with the highest relative occurring in the 1948-1952 period. There 


14 The coefficient of determination is —.20, which is significant at the .or level. 
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CHART 2 
State Revatives oF Unirep Srares Per Capita PERSONAL INCOME, 1929-1954 


Panel A 


Arizona (88.3) 


Florida (85.7) 


Texas (81.9) 
Oklahoma (73. 0) 


Indiana (98.2) 


Kansas (87.9) 


New Mexico (71. 3) 


Louisiana (68.5) 


Georgia (64.5) 
Tennessee (63.9) 





Kentucky (62.9) 





North Carolina (62.9) {f 


South Carolina (56.7) 
Alabama (56. 4) 


Arkansas (51. 8) 
Mississippi (46.2) 


1929 1934 1939 1944 1949 1954 
Note: The average 1929-1954 relative is in parenthesis following the state name. 
Source; Table 4. 
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CHART 2 (Continued) 
State RELATives oF UniTED States PER Capita PERSONAL INCOME, 1929-1954 


Panel B 


Scale 
(percent) 
10 


North Dakota (72. 6) 


South Dakota (74. 3) 
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CHART 2 (Continued) 
SraTe Revatives oF Unitep States Per Capira PErsoNnaL INCOME, 1929-1954 


Panel C 


Minnesota (90. 8) 
Missouri (93.3) 


West Virginia (72.0) 


Colorado (96.6) 





Oregon (108. 1) 
Utah (86. 3) 


Washington (113. 1) 


ea 
Le 


Nevada (134. 3) 


JN, 


Michigan (111.8) 


Wisconsin (96.8) 


Ohio (110.2) 





1929 1934 1939 1944 1949 1954 


PATTERNS OF DIFFERENTIAL CHANGE 47 


CHART 2 (Continued) 
SraTe Revatives oF Unirep States PER Capira PERSONAL INCOME, 1929-1954 


Panel F 
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CHART 2 (Continued) 
State Revatives oF Unirep States Per Capita PersonaL INCOME, 1929-1954 


Panel G 
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Virginia (738. 1) - 
0 


Maryland (111, 3) 


Delaware (137.9) 
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are exceptions even to this pattern, although it is expressed in broad time 
periods. For example, the wartime peaks in Arizona and Indiana are 
found during the early war years. 

The pattern of changes in the seven states in panel B are characterized 
by increasing relatives and large year-to-year variation in the relatives. 
The income levels of the states would place them in the middle quartiles. 
The pattern is one of decreasing relatives from 1929 to 1931-1934, large 
increases from 1934 to 1935 (except for Idaho, where the large increase 
was a year earlier), no pronounced wartime peak (the highest relatives 
being found in the 1947-1948 period), and decreasing relatives from 1950- 
1951 to 1954. All of the states depend heavily upon farm income. 

The next two panels consist of states with moderate increases in rela- 
tives over the period and with increases in relatives from 1929 to 1930. 
They are further distinguished by the amplitude of the changes and by 
their behavior during later years. The amplitude of changes in panel 
C is small compared to those in panel D. Of the four states in panel 
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C, only Colorado has a marked wartime peak (1942). The other states 
reach a peak in 1948. With the exception of West Virginia, which has a 
low income, the income levels of the other states are very close to the 
middle of the distribution. The four states in panel D have marked war- 
time peaks in 1942-1943, and their relatives tend to decrease after the 
war. With the exception of Utah, the states tend to have higher than 
average incomes. 

Panel E consists of three states in which there is no marked change 
in relatives and the amplitude of year-to-year changes is very small. 
Each of these states, which have higher than average income levels, shows 
a moderate decrease in relatives from 1929 to 1933-1934. 

The to states in panel F have decreasing relatives over the 1929-1954 
period. Many of these states are among those with the highest income 
levels, although three New England states—New Hampshire, Maine, and 
Vermont—have incomes which place them in the central quartiles. These 
states, except for Connecticut, show an increase in relatives after 1929 
and reach a peak during 1933-1934, when the average income level was 
lowest. Wartime peaks, if they exist, are not noticeable except in Con- 
necticut (1941) and Maine (1943). 

In a final panel have been gathered four states which do not seem to 
fit any of the above patterns. Virginia, which because of its income level 
seems to have characteristics in common with the states in panel A, is 
differentiated by large increases in relatives from 1930 to 1934, by an 
earlier wartime peak (1942), and by a secondary peak in 1952. Ap- 
parently Virginia’s most significant changes occurred as the District of 
Columbia residential area expanded across the Potomac; since then, the 
income characteristics of the District significantly affect the pattern of 
change in Virginia. 

While Maryland, another state significantly affected by the expansion 
of the District of Columbia, shows no significant change in the level 
of relatives from 1929 to 1953-1954 and has an income level similar to that 
of the states in panel E, the changes in its relatives are almost always 
opposite to those found in panel E. 

Two states, Delaware and Illinois, which on the basis of their income 
levels might be expected to show decreases in their relatives and thus to 
be grouped with the states in panel F, actually show little or no net move- 
ment over the 1929-1954 period. On the latter basis they seem to be more 
nearly like the states in panel E. However, the year-to-year changes are 
much larger than those of the states in panel E, and only in an initial 
decline following 1929 do they show a similarity of pattern. The relatives 
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for Delaware, whose average per capita income over the 1929-1954 period 
is higher than that of any other state, decrease from 1929 to 1930, increase 
by spurts to a peak in 1940, then steadily decrease from a relative of 169 
in 1940 to one of 122 in 1945, increase to about the 1929 level by 1950, and 
decrease thereafter. The outstanding characteristic of the Illinois relatives 
is their decrease from 136 in 1929 to 118 in 1933, and except for the war 
years of 1942-1944, when they were in the neighborhood of 114-117, they 
have fluctuated in the range of 119-127. 

The behavior of these relatives gives some clue as to why the co- 
efficients of variation tend to move in a direction opposite from average 
per capita income. First, it may be recalled that it is the states with 
lower (higher) incomes whose relatives have tended to show an increase 
(decrease) over the entire period of 1929 to 1954, a period which tends to 
be dominated by rising income. An examination of the 1929-1933 depres- 
sion period reveals that there is an opposite tendency. As average per 
capita income decreases, relatives of the lower (higher) income states 
tend to decrease (increase), thus increasing the relative dispersion meas- 
ured by the coefficients of variation. The behavior of the individual states 
shows many departures from the timing of the group averages, however, 
and this effect is not so apparent in the recessions of 1937-1938, 1948-1949, 
and 1953-1954. Often the increase in the coefficient of variation is a year 
later than the decrease in income. 


REGRESSION 


The state relatives examined in the previous section provide for direct 
comparisons of the changes in the per capita income of a state relative 
to the changes in that of the nation. If the per capita income of a 
state increases more between two years than does that of the nation, 
the state relative increases. Movements in the state relatives thus reflect 
changes in a state which are not proportional to the changes in the 
national average of the states. Such comparisons are valuable in that they 
reveal which states increased more, which less, than the average of all 
states. Unless each of the states were a representative cross-section of the 
forces which determine the level of income, there would be no reason to 
expect the state incomes to change proportionally. As a consequence, the 
changes in the national level cannot be used as a set of expected values 
against which to gauge the change in a particular state. 

Both the coefficients of variation and the behavior of the state relatives 
indicate that with a rising income level the interstate per capita income 
differentials tend to become smaller; that is, with rising income the state 
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per capita incomes tend to regress toward the mean. This fact provides 
a clue as to how the responses of individual states to changes in the in- 
come level may be gauged. Since there is evidence of regression, would 
a fitted regression line provide a statement of the amount of regression 
to be expected? If so, then the position of a state with respect to the 
regression line will provide a basis for gauging whether the observed 
change in a state’s income is more or less than could be expected from 
the pattern of responses of all of the states. The remainder of this 
chapter will be devoted to this question. 

Regression lines have been fitted only to the state per capita personal 
incomes of two pairs of years: 1929 and 1953, 1929 and 1954 (chart 3). 


CHART 3 
REGRESSION OF 1953 AND 1954 ON 1929 STATE PER Capita PERSONAL INCOME 
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CHART 3 (Continued) 
REGRESSION OF 1953 AND 1954 ON 1929 STATE PER Capira Persona INCOME 


Panel B 
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Source: Table 1. Teed AGRE 

These panels provide results for periods with the greatest number of 
intervening years for which state personal income data are available, and 
should be sufficient to illustrate the method. The analysis of the regression 
between these two pairs of years is supplemented by a summary of the 
results of an extensive analysis of the 1929-1949 state income payment 
series and of the Leven series for 1919-1921. The detailed results for 
the earlier period are provided in appendix A."° 


15 The size of the differences between the state income payments and personal income 
series, and the inconclusiveness of the 1929-1949 results, combine to make it appear worth- 
while to rely on the results from the earlier series rather than to undertake the extensive 
computations required to incorporate the revisions in the state personal income series. 
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In fitting regression lines to the state per capita income data in chart 
3, unweighted data were used. The differential changes in the popula- 
tion of the several states mean that only approximate population weights 
are available. Either an average of the 1929 and 1953 populations or the 
midyear population of some central year such as 1941 could have been 
used, but such a procedure is no more realistic than treating a state as a 
single observation. Weighting the states is tantamount to treating each 
person in the state as having the income characteristic of the state’s aver- 
age, and then entering the state’s average in the regression as many times 
as there are people, although none of the possible weighting systems would 
produce interstate averages which equaled the national per capita income 
for a single year. Use of unweighted data in computing the regressions is 
based on the deviations of the states from the unweighted mean state 
income. 

Two regression lines have been fitted to the data for 1929 and 1953 
and for 1929 and 1954. One (shown as a dotted straight line) is fitted to 
the dollar per capita incomes. Such a line depicts the average change in 
the state incomes in terms of the dollar deviation from the mean state in- 
come. The percentage change in states more remote from the mean 
differs from that in states near the mean. When income is increasing, as 
it was from 1929 to 1953-1954, and the regression is positive, as it is here, 
the greater percentage increases are found below the mean, the smaller 
percentage increases above the mean.'® For example, the percentage in- 
crease from 1929 to 1953 at South Carolina’s 1929 level ($270) is 302 per- 
cent, while it is only 119 percent at New York’s 1929 level ($1,159). 

The other regression line (shown as a solid curved line) is fitted to 
the logarithms of the state per capita incomes.’ This line depicts the 
average change in state incomes in terms of percentage (rather than 
dollar) deviations from the (geometric) mean state income. Although 
the 1953 logarithmic line provides a significantly better fit than does the 
linear line, that for 1954 does not.’® Both logarithmic lines follow the 

16 The regression line is of the type Y—=a-+ 5X, where Y denotes the income of the 
latter year estimated from the former, X denotes the income in the earlier year, and a and 
} are constants. For 1953 and 1929, the value of a, the Y intercept, is $645, and 5, the 
slope of the regression line, is 1.63. For 1954 and 1929, @ is $657 and 3 is 1.59. 

177t would appear as a straight line were the state per capita incomes plotted on 


logarithmic paper. It is of the type log Y=loga + b log X, or Y =aX®, with these 
symbols defined as they are in the previous footnote. The value of the constants are: 


log a b 
1929 and 1953 1.51042 -61397 
1929 and 1954 1.52100 -60881 


18Tn using analysis of variance to test the significance of the difference between the 
two regressions, the logarithmic line was assumed to be a curved line against a natural 
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linear lines quite closely. Within the range of the data the maximum 
difference between the two lines for 1929 and 1953 is found at the lower 
end of the distribution and amounts to $78. Like the linear regression, 
the logarithmic regression shows a percentage increase greater (273 per- 
cent) at South Carolina’s than at New York’s income level (113 percent). 
Unlike the linear regression, in which the regression toward the mean 
is proportional to dollar deviation from the mean state income, the 
logarithmic regression is greater at the upper than at the lower end of 
the distribution. 

Although ample evidence has been developed (from the coefficients 
of variation and state income relatives) that regression does exist, it may 
be asked whether this phenomenon is to be expected on a priori grounds 
or whether it is a peculiarity of the particular data. One common-sense 
reason why we might expect to find regression in the relationship of the 
income of two years has almost general application. The extreme states— 
the states with lowest and the highest per capita incomes—in the absence 
of regression would become more extreme. The poor states would be- 
come relatively poorer and the rich still richer—a possibility, of course. 
But the extent to which historical accidents, unusual combinations of cir- 
cumstances, or transient forces, rather than economic considerations, have 
produced the extreme income characteristics makes it unlikely that this 
extremeness will persist or grow more extreme. Phenomena of this 
type have been observed repeatedly.” 

Are there specific reasons, however, why state per capita incomes 
might be expected to regress toward the mean? A brief examination 
of a few of the changes that accompany the increases in level of national 
income may provide an answer to this question. 

First, consider the level of employment. Might not the larger gains 
in employment (whether measured by the reduction of the number totally 
unemployed or by the fuller employment of those partially employed) be 
expected to occur in those states where manpower resources are less fully 
employed? Certainly these states have room for expanded employment, 
and states with high employment would experience greater difficulty in 
increasing employment still further. Presumably there is a limit—full 
employment of their entire labor force—beyond which the high-employ- 
ment states cannot go. The closer they are to that limit, the more difficult 
scale and to have one fewer degrees of freedom. The 1953 logarithmic line was barely 
a significant improvement over the linear line at the .o5 significance level. 

*° Harold E. Hotelling, “Review of Horace Secrist’s The Triumph of Mediocrity in 


Business,’ Journal of the American Statistical Association, 28 (1933), 463-465. CE. 
Secrist, “Reply” and Hotelling, ‘“Rejoinder,” ibid., 29 (1934), 196-200. 


” 
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it is likely to be for them to progress further. The per capita incomes 
resulting from the increase in employment will lie closer to the mean 
at both extremes. 

Furthermore, as full employment is approached and even temporary 
and local labor shortages are experienced, changes in the wage and occu- 
pation structure are likely to reinforce the income effects of increased em- 
ployment. Opportunities for employment in the more highly paid occu- 
pations will be filled first by those with known qualifications for the jobs 
from among those either unemployed or working in less remunerative 
occupations. If such opportunities persist, they are likely to be filled by 
promotion, perhaps even by promoting persons who have many, but not 
all, of the qualifications required for the job and paying them the higher 
rates while they acquire the remaining qualifications. Such shifts, in 
turn, leave openings in the next lower stratum of occupations. Some- 
where in the occupational hierarchy, upgrading particular jobs may be 
necessary to keep them filled and may set into motion a train of wage 
adjustments. The adjustments are likely to be larger at the lower end 
of the scale, since it is here that additional inducements may be more 
effective in tapping a qualified labor supply. The wages required to keep 
filled some low productivity jobs, such as domestic service, may become 
so high that many prospective openings are priced out of the market. 
One result of such a series of shifts would be a narrowing of the differ- 
entials between occupations.”2 To some extent we might also expect 
some narrowing of the differentials between states, not so much because 
there is perfect mobility of labor as because the states with low per 
capita incomes tend to be states with low-paying industries, which are 
compelled to raise wages relatively more.”* 

Many other adjustments to a rising level of employment and economic 
activity operate with much the same effect. Agricultural prices, the 
source of much of the state income at the lower end of the income scale, 
fluctuate more than do the prices of manufactured products.” New 
plants, one method of expanding existing production, are likely to be 


20. Meyers, “Notes on Changes in the Distribution of Manufacturing Wage Earners 
by Straight-time Hourly Earnings, 1941-48,” Review of Economics and Statistics, 32 
(1950), 352-355, gives the results for the United States. Cf. P. W. Bell, “Cyclical Varia- 
tions and Trend in Occupational Wage Differentials in American Industry since 1914,” 
ibid., 33 (1951), 329-337, and the literature there cited. See also Edwin Mansfield, “Wage 
Differentials in the Cotton Textile Industry, 1933-52,” ibid., 37 (1955), 77-82, and Her- 
man P. Miller, Income of the American People, New York, 1955, chapter 5. 

21 See below, chapters 5 and 6. 

22 Clement Winston and Mabel A. Smith, “Income Sensitivity of Consumption Expendi- 
tures,” Survey of Current Business, January 1950, p. 17. 
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located where labor, power, water, materials, etc., are available—that is, 
where existing resources are underemployed.” There is increased migra- 
tion from the farms to urbanized places, and often this also means migra- 
tion from lower-income to higher-income states.2* The list can be ex- 
tended.”® 

From these and similar considerations it may be expected that the 
per capita incomes of states near the bottom of the distribution will in- 
crease more than proportionally and those near the top of the distribution 
will increase less than proportionally; that is, there will be some regression 
toward the mean during periods of rising economic activity and a move- 
ment away from the mean during periods of decreasing economic activity. 

Although there seems to be ample basis for concluding that regres- 
sion is to be expected, the question still remains as to whether either of 
the regression lines fitted to the 1929 and 1953 or 1929 and 1954 data ade- 
quately describes the regression. For example, might not a curvilinear 
line better describe the expected changes among the states? If so, what 
kind of a curve might best fit the data? C 

If we confine our attention to chart 3, there is little to suggest that 
a better description of the data would be provided by some line that had 
more curve than the logarithmic linear regression line. If, for example, 
more curve was introduced at the upper end of the line, so that it would 
be closer to the point for New York, such a line would provide a poorer 
fit for Delaware and Connecticut. Similarly, more curve at the lower end 
of the line would provide a better fit for Arkansas and Mississippi, but 
a poorer fit for South Carolina. Experiments with fitting second degree 
parabolas did not prove helpful. Among the mathematically fitted curves, 
the logarithmic curve appears to provide the best description of these 
data. The use of the logarithmic curve, which curves downward at both 
extremes, rather than linear regression based on the dollar amounts, may 
be easily rationalized. States with extremely low incomes, such as the 
Southern states, while they have many partially used resources, may re- 
quire much time-consuming capital expansion before they are able to 
respond to a given stimulus. At the other end of the distribution further 
expansion may prove uneconomical. The states near the mean, how- 

28 Cf. E. M. Hoover, The Location of Economic Activity, New York, 1948. 

2*The percent of the total population on farms decreased from 25 percent in 1930 to 
23 percent in 1940 and to 16 percent in 1950. Statistical Abstract of the United States, 
195r, pp. 14 and g12. 

25 Many additional adjustments have been treated in recent studies of two regions, 
C. B. Hoover and B. U. Ratchford, Economic Resources and Policies of the South, New 


York, 1951; New England Council, The New England Economy, Washington, 1951; and 
Seymour Harris, The Economics of New England, Cambridge, 1952. 
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ever, may be able economically to respond to a given stimulus more 
rapidly, in percentage terms, than those at either extremity of the dis- 
tribution. 

When the regressions for all of the possible pairs of years are com- 
puted, as they have been for 1929-1949 state income payments (appendix 
A), the weight of the evidence seems to suggest that a curvilinear line 
which starts somewhat below the linear one, rises somewhat faster to 
somewhere within the third quartile, and then curves downward to about 
or slightly below the linear regression at the upper end of the distribu- 
tion might describe the changes in the state per capita incomes adequately. 
For the reasons given in appendix A, the exact position of such a line 
cannot be ascertained. It seems reasonably clear that it would lie fairly 
close to the linear regression throughout the distribution. It is also 
clear that for pairs of years when there is marked positive regression 
- (that is, when the Y-intercept is $100 or more) such a line approximates 
much more closely the linear regression line than it does the line of pro- 
portional change (that is, a straight line through the origin and the 
mean state incomes). 

Although some error is involved in using the logarithmic regression 
line as a statement of expectations, this error is less than would be in- 
volved in hypothecating changes in the states which are proportional to 
the changes in the simple average of all the states (that is, in the mean 
state incomes). If the logarithmic regression line is accepted as a state- 
ment of expectations, it then can be concluded that the states below this 
line have not experienced as much increase in income as would be ex- 
pected from the pattern of behavior of all of the states. Such a statement 
- treats the change from one period to another as a function not only of 
the change in average income, but also as a function of the state’s income 
in the earlier of the years compared.”° 

Except for a few states in the central quartiles of the distribution, 
the states below the 1929 and 1953 logarithmic regression line (panel A, 
chart 3) are the same ones that are below the 1929 and 1954 logarithmic 
regression line (panel B). Some interest attaches to the states which are 
below the line in one year and above it in another. The states which 

26 Although regression is here used only to describe the differential behavior of the 
various states during the 1929-1954 period, this functional aspect of using the regression 
line as a set of expectations is worth emphasis. The position of the line for any initial-year 
income level is determined by the behavior of all the states; the only degrees of freedom 
sacrificed are those associated with the number of constants in the regression equation. 
It is not an estimate, in some sampling context, of the mean position of a large number 


of states all of which had the same initial-year income. Cf. Edward F. Denison, “Com- 
ment,” in Studies in Income and Wealth, 21 (Princeton, 1956), 161-179. 
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change position with respect to the logarithmic regression line include 
Iowa, Nebraska, and Minnesota, all Midwest farming states. In addition, 
South Dakota and Illinois were definitely on one side or the other of the 
1929 and 1953 regression line but were on or very close to that for 1929 and 
1954. The behavior of these states indicates that the irregular and transi- 
tory factors affecting a state’s income during a particular year can be 
quite large. This fact makes it hazardous to rely on generalizations about 
the behavior of individual states, based on the regression between a single 
pair of years. 

While the mean state income of both 1953 and 1954 is well above that 
of 1929, there was a slight decrease from 1953 to 1954. The 1954 per capita 
incomes of 17 of the states were equal to or greater than those of 1953. 
That the two panels of the chart show so much similarity is due partially 
to the very large increase between 1929 and 1953, and partially to the 
smallness of the decrease from 1953 to 1954. 


Chapter 3 


CYCLICAL BEHAVIOR OF DIFFERENTIALS 


As WITH most economic time series, state per capita personal incomes 
result from a mixture of cyclical, secular, and irregular elements. Before 
any of these sets of elements can be analyzed, they have to be separated 
from the other elements. When the series covers a sufficiently long period, 
a trend may be so pronounced that conclusions concerning it are little 
affected by ignoring the presence of cyclical forces. For example, it is 
generally accepted that over the past fifty years automobile manufacture 
has become a major industry and buggy manufacture has all but dis- 
appeared. During certain periods, such as the great depression of the 
early thirties, cyclical forces may become so pronounced that trends are 
almost completely overwhelmed. For relatively short periods, the prob- 
lem of separating and measuring the sets of forces making for differential 
growth among the states is increased by the presence of forces making for 
differential cyclical variation among the states. Similarly, the existence 
of differential growth among the states increases the problem of isolating 
and measuring the response of individual states to business cycles. 

It was suggested in the last chapter that because cyclical forces were 
ignored the behavior of the state relatives provides a doubtful clue as to 
differential state growth. This chapter accords primary emphasis to state 
cyclical patterns, though some attention is, as it must be, accorded secular 
forces. The investigation of the state responses to cyclical and secular 
forces is directed more toward understanding the behavior of the state 
income differentials during the period of 1929-1954 than it is toward 
making an incontrovertible separation and measurement of these two sets 
of forces for a particular state. 

It is now well known that the cylical responses of individual indus- 
tries or commodities vary greatly as to timing, magnitude, and the de- 
gree of price adjustments. The onset of recession (or revival) in some 

1 Geoffrey Moore, Statistical Indicators of Cyclical Revivals and Recessions, National 
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industries precedes, while it follows in others, the average pattern of all 
industries. In some industries production is curtailed with the onset of 
recession, in an effort to equate supply and demand at going prices. In 
other industries prices are reduced in an attempt to clear the market 
of a stable supply of products. State incomes are affected by the differ- 
ential cyclical behavior of industries and commodities. The income of 
a state like Michigan, for example, which tends to concentrate on the 
production of cyclically sensitive durable commodities, is likely to be 
more affected by a change in the business pace than is a state like Rhode 
Island, which tends to concentrate more on the less sensitive nondurables. 
Although personal income, which is based on income received rather 
than income produced, is not the most appropriate measure, it is not 
unreasonable to view the cyclical behavior of a state’s income as the 
weighted average of the cyclical behavior of the commodities and serv- 
ices it produces. 

It would be difficult to conceive of a period in which state income 
differentials are not affected by cyclical influences. The effect of these 
influences must be taken into account before it is possible to speak with 
confidence about differential state growth. Similarly, differential growth 
must be taken into account before cyclical influences may be measured 
with confidence. This chapter starts with a discussion of several of the 
methods that have been proposed for dealing with these ubiquitous sets 
of forces. 


Tue PropteM oF MEASUREMENT 


One method that has been used to measure trend seeks to avoid 

the effects of cyclical factors in much the same way that the use of annual 
data avoids the effects of seasonal variation. It involves the selection of 
widely separated years that occupy about the same position with respect 
to the business cycle and that are free from major distorting elements. 
It is then assumed that in each period the relationships of industries to 
one another are not dissimilar in any important respect. Thus, an appro- 
priate choice of the periods to be compared can, it is hoped, eliminate 
cyclically based differentials. This method is appealing because of its 
simplicity.” 
Bureau of Economic Research Occasional Paper No. 31, New York, 1950. See also J. M. 
Clark, Strategic Factors in Business Cycles, New York, 1934, and Gardiner C. Means, 
Industrial Prices and Their Relative Inflexibility, Senate Document 13, 74th Congress, Ist 
Session (1935). 


? Charles F. Schwartz, “Regional Trends in Income Payments,” Survey of Current 
Business (September 1948). These results are extended in Schwartz and Robert E. 
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This method depends upon the availability of data for two widely 
separated periods about which the judgment may be made that each is at 
approximately the same stage of the business cycle. For a single in- 
dustry the selection of such a pair of years ordinarily does not present 
insurmountable problems. The average lead or lag of a single industry 
with respect to the turning points of a business cycle often can be de- 
termined with reasonable accuracy, although variations in timing are 
to be noted from one cycle to another for specific industries. For an 
individual industry available data often make it possible to determine 
exact turning points, the amplitude of the recession and recovery periods, 
and other pertinent information. When many industries are being con- 
sidered simultaneously, the selection of appropriate years is more difficult 
since each of the industries must be at about the same cyclical position in 
each of the years selected. Since the industrial composition of the states 
differs, the offsetting of one industry leading, another lagging, is of little 
help. The problem thus reduces to one of finding two sets of years dur- 
ing the 1929-1954 period when each of the states will occupy a comparable 
cyclical position. 

The peak of the boom preceding the great depression occurred in 1929, 
the earliest year for which data are available. Since then, there have been 
three turning points introducing mild or limited recessions: 1937, 1948, 
and 1953. After these short-lived slow-downs, national income has again 
shown several years of steady increase. Whether any of these turning 
points might be comparable with 1929 is doubtful. Some light on this 
question may be gained by determining whether all of the states followed 
the change in the national per capita income. When national per capita 
income decreased, it is found that 1930 income was below that of 1929 
in all 48 states; that 2 states had higher income in 1938 than in 1937; that 
10 had higher incomes in 1949 than in 1948; and that 17 had higher in- 
comes in 1954 than in 1953. Similar, though not such marked, differences 
are found as income turned upward from the cyclical troughs. Per 
capita incomes are found to be lower in one state in 1934 than in 1933, in 
two states in 1939 than in 1938, and in one state in 1950 than in 1949. 
This differential behavior could result from marked trends in some of the 
states, but if this were the case it would tend to be the same states which 
deviated at each of the peaks or troughs. The data hardly support this 
case. While five of the ten states in which 1929 income was greater than 
Graham, Jr., “State Income Payments, 1948,” ibid. (August 1949), and “State Income 


Payments, 1949,” ibid. (August 1950). 
= Moore, op. cit. 
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that of 1948 also had 1954 income greater than that of 1953, only one of 
them had greater income in 1938 than in 1937. One state, Nebraska, had 
smaller income in both 1934 and 1939 than in the previous years. 

The percentage decreases following 1929 are quite large (chapter 2, 
table 2), totaling some 47 percent by 1933. Compared with these de- 
creases, extending over a period of four years, the recessions since then 
have been mild. Only the 1937-1938 decrease of 8 percent is as large as 
that of any one of the years between 1929 and 1933. It seems doubtful that 
the cyclical position of each of the industries was the same in the later 
years as it was during any year of the great depression. 

If the effects of cyclical forces cannot be avoided so that trend may 
be measured directly, it becomes necessary to take explicit account of 
these forces. There are three general approaches to this problem, each 
of which has its own peculiar data requirements, and the results provided 
emphasize various aspects of the problem. These approaches will be con- 
sidered in turn. 

The first approach is based on the assumption that the cyclical pattern 
of each particular industry is nation-wide. Such an assumption holds that 
the response of a specific industry to a change in the business climate is 
the same whether the industry is located in Maine or California, Wash- 
ington or Georgia. If industrial classification is sufficiently detailed so 
that this assumption is acceptable, then it is possible to ascertain whether 
a particular industry has grown relatively more in one state than in an- 
other. Since the same cyclical pattern is assumed present in every state, 
it is necessary only to express the activity in each state as percentages of 
the national total for the industry for each year to obtain direct evidence 
on relative growth by state. Index number techniques provide a way of 
aggregating this information and of ascertaining the growth of each state 
relative to that of the nation. Since each industry provides its own base 
and the states are taken relative to that base, presumably it would matter 
little whether the measurements are made when the industry is booming 
or is depressed. The influence of the points on the business cycle chosen 
for measurement becomes important, however, in choosing the weights 
with which to combine the results for several industries. Ideally, such 
weights should include periods of both rising and falling income and be 
of sufficient length to dampen the effects of random influences. 

Since it is based on data classified industrially, this method is applicable 
only where there is no significant difference between the location of the 
activity giving rise to income and the location of the recipient. Except 
for a few areas in which workers commute across state lines, the method 
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is adequate to deal with wage and salary and proprietors’ income. For 
property income and probably for transfer payments, the locational differ- 
ences are too great. This limitation alone is sufficient to make the method 
unavailable for dealing with all of personal income. Moreover, only for 
the manufacturing sector, and then only for census years, are wage and 
salary data available in sufficient industrial detail. 

It may be worth noting that, while the effects of cyclical variation are 
fully taken into account, this method provides no direct information on 
the differential response of the states to cyclical influences. However, 
when adequate information is available on the trends of each of the 
states, the deviations from these trends provide the information necessary 
for computing cyclical behavior. 

The second approach is similar to the first but involves the aggregation 
of industries with similar cyclical patterns. Thus, in addition to assuming 
that the cyclical pattern of each industry is nation-wide, it also assumes 
that industries may be classified according to their cyclical patterns, so 
that only the differences between relatively few classes need be recog- 
nized.4 This additional assumption introduces a degree of approximation 
that is difficult to measure. It should be noted, however, that in grouping 
industries explicit account is taken of variations in cyclical patterns; the 
major groups provided in the standard classification system often are 
based on other criteria. 

In addition to being subject to all of the limitations of the individual 
industry approach, the second approach is crude enough that little reliance 
can be placed on more than a rank order of the states by trend—that is, 
that one state increased more or decreased less than another state. Even 
this type of conclusion may be shaky for two states having much the same 
trends. 

The third approach, and the one used here, uses multiple regression 
to separate and measure directly the cyclical characteristics of the states. 
Forces making for a trend are noted only when they are marked. Even 
then they are treated as residuals unexplained by cyclical variations. The 
measures provided for these residuals cannot always be interpreted as 


“The question of selecting criteria suitable for grouping industries according to cyclical 
pattern is left open. Presumably there is more than one way that this could be done 
while holding the amount of within-class variance within acceptable limits. In my 
Wisconsin during the Depression, Madison, 1936, industries were grouped according to a 
classification of their principal products, with the categories based on those of John M. 
Clark, Strategic Factors in Business Cycles, New York, 1934. This classification appeared 
to be highly correlated with the cyclical pattern of each industry. Such a classification 
could be applied only to the manufacturing sector. 
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measures of trend alone, and often must be taken only as indicative that 
trends do exist. 

The measure adopted, called a sensitivity index, is designed to reflect 
the average percentage change in a state’s per capita income which is 
associated with a unitary percentage change in national per capita income 
(table 6). The sensitivity index for Maine, for example, indicates that a 
1.00 percent change in national per capita income is associated with a 
change in Maine’s per capita income of 0.93 percent in the same direction. 
Thus, Maine’s per capita income changes relatively less than that of the 
nation and may be said to be relatively insensitive. On the other hand, 
Michigan’s sensitivity index of 1.05 shows that a 1.00 percent change in 
national per capita income is associated with a change in Michigan’s per 
capita income of 1.05 percent, again in the same direction. Thus, Michi- 
gan may be said to be relatively sensitive to cyclical fluctuations. 


SENsITIVITY INDEXES 


The sensitivity indexes were computed by ordinary regression methods 
for each state for the period 1929-1954.° Before the simple regression 
coefficient between state and national per capita incomes was accepted 
as the state’s sensitivity index, however, it was tested to see whether there 
was any significant time-order in the differences between the state per 
capita incomes computed from the simple regression equation containing 
the sensitivity index and the National Income Division estimates from 
which the regression was computed. When there was a significant time- 
order in the differences, the net coefficient computed from the multiple 
regression was accepted in lieu of the simple coefficient. Otherwise, the 
simple coefficient was accepted as the sensitivity index. When time proved 
a significant variable, the net regression coefficient of time was saved 
for further analysis and is called the time-factor index. 

The time-factor index shows the rate by which income changed 
annually over and above the change accounted for by the sensitivity index. 


°If for a particular state we let X, represent the state per capita personal income and 
X, represent the national per capita personal income for each of the 26 years from 
1929 to 1954, and to the logarithms of X, and Xy we fit a least-squares regression line 
of the type: log X,.—=loga-+ 4,5 log X_, where X,5 represents state per capita per- 
sonal income estimated from Xo, the coefficient 4 is the crude sensitivity index. 

° This was done by introducing a second independent variable, Xg, time (year minus 
1941), and computing the multiple regression: log X, 93 = log a’ + yo 5 log Xp + Xz log 
413.9. Amalysis of variance was then used to test whether the additional variance ac- 
counted for by the introduction of Xg was significant at the .o5 level of probability. This 
test is equivalent to fitting a trend line to the differences between the computed and the 
National Income Division estimates ordered by year and testing to see if the trend line 
departed significantly from zero. 
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PERSONAL INCOME SENSITIVITY AND TIME-FacTor INDEXES, BY STATE 2 | ~ 
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Significant time-factor indexes were found for only 17 states. The index 
for Indiana, for example, shows that, in addition to a change of 1.06 per- 
cent being associated with a 1.00 percent change in national per capita 
income, the per capita income of Indiana has been growing at a rate of 
0.7 percent per year. This figure represents a cumulative growth in 
Indiana per capita income of 18.2 percent over the 1929-1954 period 
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and is not explained by the association of the state and national changes. 

The sensitivity and time-factor indexes, together with a knowledge 
of the national per capita income level, would provide the same estimate 
of state per capita income as that provided by the National Income 
Division if the state differentials were the results of only regular and 
persistent forces. The fact that the cyclical patterns of some industries 
vary from one cycle to another, the presence of specific and transitory 
forces (such as floods, droughts, strikes, fires, and governmental action 
such as soldiers’ bonuses), and the differential and ever-changing trends 
experienced by various commodities and industries, combine to make for 
differences between the two sets of estimates. These differences have 
been treated as estimating errors, and their average magnitude is shown 
in the final column of table 6.7 Only in the Dakotas do these average 
errors exceed 8 percent. The Dakotas, where income depends largely 
on highly volatile agricultural sources, have the highest sensitivity in- 
dexes of all the states. The size of the errors attaching to them is a 
warning that indexes for these states are not very reliable. Thirty-one 
of the remaining states have average errors of less than 4 percent. 


Limitations 

Before the sensitivity and time-factor indexes are analyzed further, 
their limitations should be made explicit. 

As with most time series there is the inevitable conflict between the 
advantages gained by way of additional degrees of freedom, as the time 
period and number of observations are increased, and the possibility that 
the ubiquitous small changes will cumulate to the point that they affect 
the relationships in a fundamental way. The period covered consists 
of the 26 years from 1929 through 1954. 

This periods includes the great depression, World War II, the post- 
war reconversion period, and the Korean affair. Can any of these times 
be considered “normal” in the sense that economic forces determine the 
distribution of economic activity among the states? Certainly if electric 
refrigerators were the subject of study, the data relating to the war and 
early postwar period would have to be omitted, since during these years 
the supply of refrigerators was limited by governmental (rather than 


7 The percentage errors shown are the average of the 26 absolute differences, (X, — Xj9) 
or (X, — X1.93) expressed as a percentage of the computed figure, e.g., 100 D (Xy — Xyo)/ 
Xj9/26, where the sum is taken over the 26 years. The averages are used in lieu of the 
customary standard error of estimate as a measure of the dispersion of points about the 
regression line, because the latter would be given in logarithms and would require addi- 
tional computations to appraise. 
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economic) action. Must some years be omitted from an analysis of 
personal income? I think not.® 

The comprehensiveness of personal income as a measure of economic 
activity would seem to make the omission of troubled years unnecessary. 
It is true, of course, that many of the governmental decisions taken 
during the war were not based on economic considerations alone. Camps 
were located, roads were built, production of certain items curtailed or 
prohibited, materials allocated, and families uprooted and moved from 
their customary homes. Such decisions affect the distribution of income 
among the states. Even the removal of persons from one area to another, 
whether accomplished by economic inducements or by the exercise of 
eminent domain proceedings, often resulted in lifting the per capita in- 
come of both the area from which they departed and the area to which 
they moved. The pace of the economic activity during the war was 
such that labor scarcities developed in many places, and the government 
was continuously faced with problems of allocating scarce resources. 
Basically, economic inducements rather than patriotic appeal were used 
in solving these problems. The conditions under which these economic 
inducements could be realized were often distasteful but did not prevent 
the achievement of a high level of economic activity. Another reason for 
including the war years is the great interest in how the states responded 
to the economic stimuli provided by mobilization for defense. 

This is not to say that the period of war mobilization and reconversion 
did not engender many temporary and irregular forces affecting state 
income. It is necessary only to recall the uneven geographic distribution 
of war-associated construction and of the bonuses paid veterans by some 
states to know that irregular elements were present and of significant 
magnitude. The contention is only that when a comprehensive measure 
such as personal income is the basis of the analysis, the reasons for ex- 
cluding the years in which these irregular events can be positively identi- 
fied are not as compelling as when the subject of analysis is distinctly 
limited. The reason for this contention may be summarized by saying 
that the direct alternatives, as well as their secondary and more remote 
effects, are also included in the measure. Were there trade barriers 
among the states, then the altering of these barriers might be sufficient 
reason for omitting years during which the alterations were effective. 
But even in the case of state soldier bonuses, some of their effects are 


® Cf. Schwartz, op. cit., p. II, . the war may be viewed as one big random ele- 


ment.” 
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likely to cross state lines. Moreover, many of the products and services 
purchased by the government in increased quantities during a war are 
also purchased in other years. Public works, for example, are likely 
to be an irregular source of income whenever and wherever they are 
undertaken. If their number and amount are small, they are likely to 
have a greater differential effect among the states than when they are 
large and their location widespread. Nor is the construction activity. 
undertaken by government much different from similar activity under- 
taken in response to private decisions. The construction of a hotel 
in Nevada or of a large chemical plant in South Carolina can give a 
short-run lift to the per capita income of the state. 

Random or irregular elements, whenever they occur, affect the re- 
lationship of some state incomes to national per capita income. It is con- 
ceivable that the pattern of these irregular influences might be such that 
they affect the size of the sensitivity indexes, but this result is not to be 
expected. If the pattern of such elements is truly a random one, their 
influence will be confined to the error component. Thus, a small state 
like Nevada might be expected to have a larger error component than 
a large state like New York, simply on the score that a single irregular 
influence might be large enough to become apparent in Nevada while 
many of them would have to be cumulative in one direction even to be 
noticeable in a densely populated state. Similarly, states deriving large 
portions of their income from farming, which is particularly susceptible 
to irregular influences of weather and market conditions, might be ex- 
pected to have higher errors than the more industrialized states. 

The methods used for deriving the sensitivity and time-factor indexes 
work best when the periods of increasing and of decreasing income are 
equally frequent and when their amplitudes are approximately the same. 
Were all changes in the same direction, say toward increasing income, 
the method could not be used. The “sensitivity index” which could be 
computed from such data would reflect only the average percentage by 
which a state’s income increased for each one-percent increase in national 
income. Such an index would not be reversible. It would include both 
trend and cyclical forces.® The period for which data are available does 
not meet these conditions completely. Only 7 of the 25 year-to-year 


®For an extreme example see Edward F. Denison, “Comment” on my “Analysis of 
Interstate Income Differentials: Theory and Procedure,” in Studies in Income and Wealth, 
vol. 21, Princeton, 1957. Louis J. Paradiso and Clement Winston, “Consumer Expendi- 
ture-Income Patterns,” Survey of Current Business (September 1955), pp. 23-32, had 
difficulty with this fact in dealing with 1947-1954 consumers’ expenditures. 


CYCLICAL BEHAVIOR OF DIFFERENTIALS 69 


changes were decreases (chapter 2, table 2).1° The average size of the 
percentage change from the previous year is approximately 10 percent for 
years of both increase and decrease. Although fewer than a third of the 
years show a contraction of income, apparently such years are numerous 
enough to permit the derivation of a reversible sensitivity index.* 

Although there are enough periods of contraction during 1929-1954 
to provide a reversible sensitivity index that reflects cyclical forces chiefly, 
it is possible that some element of trend is also contained. Significant 
time-factor indexes were found for only 17 of the states. If the sensitivity 
indexes did not reflect some elements of trend, would not more of the 
states have significant time-factor indexes? A definitive answer to such 
a question is not possible. There are both technical and substantive 
reasons why many states do not show significant time-factor indexes. 
First, the test for significance is fairly rigorous. Too, the manner in 
which the time-factor index is computed is equivalent to computing a 
simple logarithmic regression between residuals from the least-squares 
logarithmic regression of state and national per capita incomes.’* Conse- 
quently, even though a real trend existed but departed widely from the 
logarithmic linear form, the logarithmic linear time-factor index might 
be nonsignificant. 

When a least-squares linear trend line is fitted to the logarithms of the 
national per capita personal income (chart 4), the line intersects the curve 
about two-thirds of the way from the 1929 peak to the 1933 trough, about 
one-half of the way from the 1938 trough to the 1948 peak, and at about 
one-third of the way from the 1953 peak to the 1954 trough. The curve 
is S-shaped around the linear trend. Much the same type of fit is found 
for the states.* The slope of the trend lines, in logarithmic form, is 
.02722 for the nation and varies from .o2070 in New York to .o4046 in 
North Dakota. Whether a state has a significant time-factor index de- 
pends not only on the state having a logarithmic linear trend which 
differs from the one for the nation, but also on the departures from the 
state and national linear trends. If the departures differ in direction, 


1°The reference cycles of the National Bureau of Economic Research for the 1929- 
1950 period show 77 months of contraction and 187 months of expansion. Daniel Creamer, 
Personal Income during Business Cycles, Princeton, 1956, table A. 

11Tf the indexes were not reversible, larger errors could be expected during years of 
contraction. The average size of the errors during periods of contraction is not markedly 
different from their size during periods of expansion. See below. 

7? Ragnar Frisch and F. V. Waugh, “Partial Time Regressions as Compared with 
Individual Trends,” Econometrica, 1 (1933), 387. 

12 These relatively poorly fitting logarithmic linear trends assure that the sensitivity in- 
dexes will be significant by any formal test. 
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then the more highly they are correlated the more likely there is to be a 
significant time-factor index. Departures in the same directions are more 
likely to produce a significant time factor when the correlation is not too 
high. Basically, the existence of a significant time-factor index is de- 
pendent upon the time-order of the departures from the logarithmic 
linear trends. 


CHART 4 
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It would be desirable to be able to take more explicit account of changes 
in industrial composition, particularly since the sensitivity indexes are 
supposed to reflect the differences between a state’s and the nation’s in- 
dustrial composition, at least with respect to the differential cyclical re- 
sponse of each industry. Since year-to-year changes in a state’s industrial 
composition are not included in its sensitivity indexes, the sensitivity in- 
dex must be interpreted as reflecting only the average industrial composi- 
tion of the state over the period 1929-1954. The sensitivity index pro- 
vides a measure of the average change in the per capita income of a state 
relative to a change in the national per capita income. Differential 
changes in income-determining factors among the states are more likely 
to show up in the time-factor index (if they have been present for some 
time) or as errors. Some of these differential changes, such as inflation, 
may be cyclical phenomena, so that it is desirable to include their effects 
in the sensitivity index. But the differential changes during 1929-1954, 
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which are based on the development or expansion of new industrial plants 
and the abandonment of existing plants, are likely to persist. Such 
changes fit the commonly accepted notions of secular trend and should 
be included in the time-factor index. The techniques used are inadequate 
for making precise classificatory distinctions between cyclical and secular 
forces on economic grounds.* 

Presumably a curvilinear trend, which would better take into account 
the changes in the state composition of industry, could be fitted to the 
state and national per capita personal incomes. Deviations from such 
trends would afford a superior basis for computing sensitivity indexes. 
The latter then could be expected to be more nearly free of elements which 
properly should be included in the time-factor indexes. That such 
curvilinear trends were not fitted is due primarily to the fact that only 
highly subjective free-hand methods were available for this purpose. 
Moreover, the linear relation is fairly strong, and while there is a danger 
that some trend elements may be caught up in the sensitivity index, 
this danger is present whenever the trend adjustment does not accurately 
reflect the true situation. 

But these technical difficulties, serious as they may be, do not tell 
the whole story. The industries which comprise the states’ economies 
differ widely in their sensitivity, and until this fact is taken into account, 
it is not possible to discern whether a trend exists or not. If one goes back 
to chart 2 (in chapter 2) and compares the state relatives for Texas and 
Oklahoma, it may be seen that they trace approximately the same course. 
Yet there is a significant time-factor index for Texas, but none for Okla- 
homa. Since Oklahoma has been losing population steadily since 1930, 
presumably as an adjustment to low incomes, an upward trend in its 

14Qne bit of evidence that appears to give support to the contention that during a 
period of rising income like 1929-1954 the sensitivity indexes will pick up and reflect 
many of the forces which more properly should be classified as secular is found in a com- 
parison of the indexes for states which had a significant time-factor index on the basis 
of 1929-1950 income payments data but not on the basis of 1929-1954 personal income 
data. There are 11 such states, of which 7 had positive time-factor indexes, ranging from 
0.6 to 1.7, and 4 had negative time-factor indexes, ranging from —o.4 to —o.9. The 
sensitivity indexes based on personal income are larger than those based on income payments 
for the seven states having positive time-factor indexes based on income payments, but 
insignificant ones based on personal income. The change was in the opposite direction 
for the four states with negative time-factor indexes based on income payments, but none 
for 1929-1954 personal income. An examination of the income relatives for these states 
does not reveal clearly why the time-factor indexes should be significant for 1929-1950 but 
not for 1929-1954. In most cases the state relatives have moved in an opposite direction 
after about 1948 or have remained at approximately the same level from 1945-1948 to 


1953-1954, but this is true for some of the states in which the time-factor index is sig- 
nificant for both periods or for neither one. 
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income might be expected. Yet the sensitivity index shows that its 
economy is more sensitive than that of Texas. Can this be interpreted 
to mean that for Oklahoma the sensitivity index has picked up some 
of the trend, while the same procedures have for Texas adequately dis- 
tinguished between cyclical and secular forces? Such a hypothesis does 
not seem reasonable. More likely the answer is to be found in Okla- 
homa’s greater dependence on crude oil production, farming, and govern- 
ment. 

The above discussion seems to point to the conclusion that the presence 
of a significant time-factor index is strong evidence of the existence and 
direction of a secular trend, whether the latter stems from the differential 
growth of the state’s industries, over and above the apparent growth 
associated with cyclical changes, or from a changing industrial composi- 
tion. It also seems reasonable to conclude that the absence of a significant 
time-factor index is not sufficient proof that the forces making for a secular 
trend (other than a level one) do not exist. Rather, it suggests that the 
trend, if any, is small relative to the cyclical pattern of responses and to 
irregular and transitory elements in the state’s income. Whether or not 
a significant time-factor index is found, the sensitivity indexes in table 
6 have enough of a range to cast doubt on the use of the percentage 
changes from 1929 to 1953 or 1954 in table 5 as measures of trend. 

At best the time-factor indexes can be used as indicators of “growth,” 
that is, the cumulative changes in per capita income which are not ac- 
counted for by the sensitivity indexes. The time-factor indexes, although 
cast in logarithmic linear form, indicate nothing about the shape of the 
trend and, like most trend lines, cannot be extrapolated to later years. 


Differential sensitivity indexes 


The states with higher per capita incomes tend to be less sensitive 
to cyclical change than do the lower-income states (table 7). If the states 
are divided into quartiles by the average size of their 1929-1954 per capita 
incomes, the states in the highest income quartile tend to have sensitivity 
indexes of less than unity, those in the next quartile indexes which approx- 
imate unity, and those in the two lowest quartiles indexes which are above 
unity..° Except for the extreme errors for the Dakotas, there are no 
significant differences among the quartiles with regard to size of the 
average error. Time-factor indexes tend to be positive, larger, and more 
frequent in the lowest quartile; three of the four negative time-factor in- 
dexes are found in the highest quartile. One positive time-factor index, 


15 The average size of the sensitivity indexes is .92 in the top quartile, 1.02 in the 
second quartile, 1.10 in the third quartile, and 1.14 in the lowest quartile. 
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that for Delaware, the state with the highest average income and the 
lowest sensitivity index for the 1929-1954 period, is also found in the top 
quartile. 


TABLE 7 


PERSONAL INCOME SENSITIVITY AND TIME-Factor INDEXEs, 
ARRAYED BY SIZE OF STATE 1929-1954 AVERAGE PER Capita PERSONAL INCOME 
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The correlation between income and the sensitivity indexes is not high, 
but it is sufficient to explain the tendency (noted in chapter 2) for the in- 
terstate coefficients of variation to change inversely with the level of in- 
come.!® A state with a high income level and a low sensitivity will, as 
national income increases, tend to increase more slowly than average. 
Its income will be above the mean in both the beginning and later periods, 
but its income will lie closer to the mean after the increase. Similarly, 
a state with a low income level and a high sensitivity will, with an in- 
crease in the national level, experience a larger than average increase, 
resulting in its income also lying closer to the mean. Thus with an 
increase in income it can be expected that the states will tend to lie 


16 The coefficient of determination between average 1929-1954 per capita personal in- 
come and the sensitivity index is —.33. 
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relatively closer to the mean, and the interstate coefficients of variation 
will decrease. Conversely, with a decrease in national income, the states 
with high income and low sensitivity will tend to decrease less, while 
those with low income and high sensitivity will decrease more than pro- 
portionally. The result is some spreading of the relative interstate differ- 
ences. This inverse relationship between income and relative dispersion 
is known as the accordion effect.’7 


The accordion effect 


A state’s per capita personal income may be estimated from its sensi- 
tivity index and the nation’s per capita personal income. An estimate 
thus obtained reflects chiefly the influences of changes in the level of 
personal income and the state’s pattern of responses to such changes. 
Such estimates are largely free of the influences of random or irregular 
elements; if the state has a time-factor index, the estimates are net of this 
influence also. When such estimates are made for all states, it is then 
possible to compute an interstate coefficient of variation which reflects the 
influence of cyclical responses (table 8, column 4). Such a set of interstate 
coefficients describes the accordion effect of cyclical changes in its least 
disturbed form. 

Compared with the coefficients of variation computed from the Na- 
tional Income Division estimates, the coefficients based solely on the 
sensitivity indexes move inversely with every change in the level of 
personal income (chart 5). Since the level of these coefficients is adjusted 
to those of the National Income Division at the center of the period, 1940- 
1941, they start somewhat lower in 1929, rise somewhat faster to 1932, 
and then continue to rise slightly to a peak in 1933. They then decrease 
somewhat more slowly than those for the National Income Division esti- 
mates. The interstate coefficients based on the sensitivity index, which 
are geared entirely to changes in the level of personal income, change 
much more smoothly and regularly than those based on the National 
Income Division estimates. The latter, while showing an inverse rela- 
tion to personal income level, show increases with increasing income 
in 1936, 1939, 1940, 1946, 1950, 1952, and 1953, and show decreases with 
decreasing income in 1933, 1938, and 1954. Most of these discrepancies 
occur near the turning points of the cycle, and typically are not of any 
magnitude. 


17 John L. Fulmer, “Factors Influencing State Per Capita Income Differentials,” Southern 
Economic Journal, 16 (1950), 273; and Edgar M. Hoover and Joseph L. Fisher, “Research 
in Regional Economic Growth,” in Problems in the Study of Economic Growth, New 
York, 1949, pp. 201 ff. 


CYCLICAL BEHAVIOR OF DIFFERENTIALS 
TABLE 8 


75 


INTERSTATE COEFFICIENTS OF VARIATION FOR STATE PER CAPITA PERSONAL INCOME, 
EsTIMATED BY THE NaTIONAL INCOME Division AND COMPUTED FROM THE 


SENSITIVITY AND TIME-FactTor INDEXES, 1929-1954 









Coefficients of variation (percent) based on state per capita personal 
incomes 


Computed from 
Sensitivity index 


United States Estimated by 
per capita National Income 


personal income Division Alone And time index | Time index alone 

(2) (3) (4) (5) (6) 

Bee llcia siciesnie ease $ 703 35.8 31.1 34.6 32.8 
Biaiiaisia sie cisleisje 0's 621 37.7 32.3 35.4 32.4 

|. (AAR GSR SDODaSS 526 39.7 34.0 36.7 32.1 

~ os Soqacesadadas 398 41.1 37.1 39.2 31.8 
Mainicisis c.d.c.ciev.e\eis 373 40.1 37.9 39.7 31.4 
Breer atalaiefeveinia%ar «ier 421 37.4 36.5 38.1 31.1 
Metis aiaiaajafa’e's coe 470 33.7 35.3 36.7 30.8 
Ie acon cieis'e «nar 531 36.1 33.9 35.2 30.5 
570 34.1 33.2 34.2 30.2 

etna aaiciecicmie'ces.s 524 33.5 34.1 34.9 30.0 
Biiniaisissis's)n\eicln/einlc\s 553 34.8 33.5 34.1 29.7 
Deis aiiis'eafa.c =. <js\s 592 34.9 32.8 33.1 29.4 

- 26 CE RRIESDOBtoS 716 32.1 30.8 31.0 29.2 
eatgietsia ta <iniclsine'm« 906 29.2 28.6 28.5 28.9 
ee ehsiais siaiarataie 1,099 26.5 26.9 26.5 28.6 
Bence cisisiaeaains 1,192 23.4 26.3 25.6 28.5 

- QA AREA Sapeeeae 1,231 21.8 26.0 25.1 28.2 
Mir icialsiaicie «sea sis 1,247 22.8 25.9 24.7 28.0 
Beeiteniselss =- << 15 1,313 22.5 25.5 24.0 27.8 
Pai aa ininieiss\cle = 1,417 21.1 25.0 23.2 27.7 
MUM rleclciclcic's occ ecisic 1,378 21.9 25.2 23.2 27.5 
Daa ine mis a'n ise 1,487 23.2 24.7 22.4 27.3 
1951.. 1,646 22.8 24.1 21.5 27.2 
1952.. 1,720 22.9 23.8 21.0 27.0 
Bate ee cle dle «cine = 1,788 23.3 23.6 20.5 26.9 
BA i ck lcla cic'e's sjs'asie a's 1,768 22.9 23.7 20.4 26.8 


Col. 2: table 3. 

Col. 3: table 1. In computing these coefficients neither the standard deviation nor the mean state income were 
weighted by population. : 

Cols. 4-6: Based on table 6. For method of computation see text. 


Similar estimates of expected income may be made by using both the 
sensitivity and the time-factor indexes. The interstate coefficient of varia- 
tion computed from these estimates will reflect all but the irregular or 
random elements in the National Income Division series (table 8, 
column 5). This series of coefficients starts somewhat higher, rises to a 
higher peak in 1933, and then decreases somewhat faster to a level some 
3.3 percentage points below those based solely on the sensitivity indexes. 
For the terminal years, 1952-1954, the sensitivity and time-factor estimates 
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CHART 5 
INTERSTATE COEFFICIENTS OF VARIATION FOR PER Capita PERSONAL INCOME AS 
EsTIMATED BY THE NATIONAL INcoME Division AND AS COMPUTED FROM 
THE SENSITIVITY AND Trwe-FacTor INDEXEs, 1920-1954 


Coefficient 
of variation 


National Income Division Estimates 


40 


20 





° 
1929 1934 1939 1944 1949 1954 


Source:Table 4. 

have the lowest interstate coefficients of variations of any of the three 
series, largely as a consequence of the series having been centered on 
1940-1941; had it been centered on 1949, for example, this would not have 
been the case. As it is, the interstate coefficients computed from estimates 
based on both indexes follow those computed from the National Income 
Division estimates more closely than those based on sensitivity estimates 
alone. 

The interstate coefficients of variation based on series computed from 
the indexes provide an opportunity to measure roughly how much of 
the observed decrease in the coefficients based on the National Income 
Division estimates may be due to cyclical changes, and how much to the 
regular but more persistent forces reflected by the time-factor indexes. 
Although irregular elements presumably have been eliminated by the use 
of sensitivity and time-factor indexes, we shall use three-year averages 
centered on the peaks and troughs to dampen the effects of any irregular 
elements remaining in the figures. Thus treated, the coefficients for the 
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National Income Division series decrease by 45 percent, from a peak in 
1930-1932 to a trough in 1947-1949. The coefficients based on estimates 
from the two indexes decreased by 47 percent, from a peak in 1932-1934 
to a trough in the terminal years, 1952-1954. Using the coefficients in 
columns 4 and 6 of table 8 to obtain similar estimates of the decreases for 
the sensitivity and for the time-factor indexes taken separately, we find a 
decrease of 36 percent in the series based on sensitivity indexes alone and 
a decrease of 14 percent in the series based on the time-factor index alone. 
From these figures we can say that roughly two-thirds of the observed 
decrease in the coefficients of variation is due to cyclical influences and 
about one-third to those persistent elements caught up in the time-factor 
index. 

__ These calculations tend to indicate that the accordion effect was power- 
ful, but incapable of explaining the entire narrowing of interstate differ- 
entials observed for the 1929-1954 period. To some extent differential 
trend factors also have been at work during the period, although these are 
difficult to identify and harder to measure for individual states. It should 
be emphasized that these calculations are intended only as a description of 
'the behavior of the interstate coefficients during the period under study. 
They cannot be extrapolated; the logarithmic linear form of time-factor 
indexes on which they are based is more a matter of statistical con- 
venience than of an attempt to delineate the shape of the forces which 
are at work.’® The behavior of the interstate coefficients during recent 
years is sufficient to raise doubts about their probable future behavior. 
Are the extremely low coefficients for 1945-1949 due to transient ele- 
ots associated with the aftermath of the war? Are the slightly higher 
coefficients for 1950-1954 due to the disturbing influences of the Korean 
affair and its aftermath? Have the forces making for a downward trend 
in these coefficients become exhausted to the point that forces operating 
‘in the other direction are in the ascendancy? It seems clear that most 
of the decrease in these coefficients occurred during the war years, 1941- 























18 This point may be underlined by reference to the findings based on a similar analysis 
| of 1929-1950 state income payments, and published in “Cyclical and Secular Changes in 
State Per Capita Incomes, 1929-1950,” Review of Economics and Statistics, 36 (1954), 
320-330. In this study, about one-half of the observed decrease in the interstate coefficients 
was attributed to each component. The interstate coefficients of variation for the income 
payments and personal income series differ by as much as 2.8 percentage points in 1936, 
and by more than I.0 percentage points in seven out of eight years between 1933 and 
1940. For the most part, however, the differences are about of the magnitude that 
results from the periodic revisions of a single series. Consequently, most of the differ- 
ence in the portions attributed to sensitivity and to time-factor index elements is due to the 
inclusion of the years since 1950 in the analysis. 
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1945, and that since that time they have fluctuated within the range of 
21.1-23.3 percent. 


Estimating errors 


The sensitivity and time-factor indexes are valuable in that they permit 
separating, though crudely, cyclical and secular forces and, somewhat 
more precisely, separating the combination of these two sets of elements 
from those that are irregular, temporary, or random. A crude measure 
of the latter is provided by the differences between the estimates based 
on the indexes and those prepared by the National Income Division. 
These differences have been labeled, in tables 6 and 7, average errors of 
estimate. They implicitly assume that the National Income Division's 
estimates are “true” and that those prepared from the indexes are approx- 
imations of them. One reason for the differences between them is that 
the indexes presumably contain none of the effects of irregular elements. 
These estimating errors are worth examining to see if they contain any 
patterns which may throw further light on the income differentials dur- 
ing the 1929-1954 period. 

An error is found for each state for each year."* Thus, there are 1,248 
estimating errors for the 48 states over the 26 years. When these are 
pooled into a single distribution, it is found that they range from — 32 
to + 42 percent, with a mean of 0.3 percent (table 9). The distribution 
is both too peaked near the mean and has too many extreme frequencies 
to be normally distributed. Almost 80 percent of the errors are less than 
6 percent, and some 63 percent of the errors are less than 4 percent, of 
the figure estimated from the indexes. 


19 


TABLE 9 
Frequency Distrisution oF Psrsonat-INcomMsE Estimatine ERRORS 






Sige of error (percent) * 


@The difference between state per capita personal income as estimated by National Income Division and as estimated 
fieun the SuAaIUGity ont Cignilivant time fowver Eobcias Ces Oy Spree Ora tage of the latter. A minus sign 
indicates that the estimate based on the indexes exoeeds the National Income Division estimate. 

>A percentage error was computed for each of the 48 states for each of 26 years. 


*® See above, note 7. 
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The inclusion of time as a variable in computing and testing the 
sensitivity and time-factor indexes is a precaution against the possibility 
of the estimating errors of each particular state having any time-pattern.”° 
This precaution, however, would not prevent the errors for most of the 
states from being predominantly in one direction or larger than usual 
during a particular year. Except for one depression year, 1931, and three 
war years, 1942-1944, the average size of the errors among the states is 
less than 5 per cent (table 10). They are smallest (2.4 percent) in 1950. 


TABLE 10 


PERSONAL-INCOME EsTIMATING ERRORS, 1929-1954, BY YEAR 





Number of states with estimating errors 





Estimating errors* (percentages) less than 
Range 
Year Average sizeb Lowest Highest 3 percent 5 percent 
LPL eae igesod 3.2 —11.1 10.8 26 39 
Bes ereicte eisicicisia’s aie 3.5 —17.1 5.7 29 38 
PUT aes staleuahs oles 5.2 —31.8 6.4 18 30 
Da ele pivletc vias '='e's 3.8 — 9.7 Tied! 22 30 
Pere mus aieinte esta 4.6 —24.6 6.2 17 32 
TOBORG aon nCeOe 4.6 —16.7 18.9 26 33 
8 ee 4.5 — 4.7 25.5 21 36 
LETRAS S Sao snare 3.6 —15.8 12.6 32 37 
BU Wc iiete's elelctel ade 3.4 — 7.3 11.2 23 40 
Pet g Moki aloiercieie elvis 3.3 — 5.8 12.9 21 38 
GENE rate cre,ayein chase 2.9 — 7.3 12.6 32 40 
LLG SEES ee Ses 2.9 — 5.2 11.1 29 40 
POASI lisiclelers ain tie 4.3 — 7.9 24.3 20 32 
MOA 2 E29 ainie' late's'eie 6.9 — 8.2 26.3 16 22 
BOA See's cists wae 5.6 — 8.5 18.9 17 23 
AES ctolcieysiarete e's els 5.4 — 8.9 13.3 13 25 
SD iain atid ae te 4.3 — 8.1 12.3 21 32 
BAG icas Ge v.duiees 3.6 — 8.3 11.9 26 36 
LO ee ace 4.2 — 6.9 41.8 29 37 
OBE cee sisielsjetre ss 4.6 — 7.5 24.5 23 34 
WOO ea tieciescnces 2.7 — 7.5 8.9 32 40 
INURE See aoecsee 2.4 — 6.6 8.3 35 45 
MHP tales etansce 2.7 — 7.8 6.8 27 38 
LE ee 3.5 —21.3 6.0 29 39 
BO sits ths c'elsis 6 4.6 —26.2 5.4 24 31 
ROBT te econetsss 4.5 —24.7 4.5 19 34 


The difference between state per capita personal income as estimated by National Income Division and as estimated 
from the sensitivity and time-factor indexes (table 6), expressed as a percentage of the latter. A minus sign indicates 
that the estimate based on the indexes exceeds the National Income Division estimate. 

bThe mean absolute size of the errors for the 48 states. 


That the average size of these errors is not due entirely to one or two 
extreme items is evidenced by the frequency with which states had errors 
of less than 3, less than 4, and less than 5 percent. During the war years 
nearly half of the states had errors larger than 5 percent. The average 


2° Also, the errors for each of the states were charted and the charts reviewed to make 
sure that the errors for some states did not have a residual time trend. 


80 STATE INCOME DIFFERENTIALS, 1919-1954 


size of the errors has been, however, affected by a few extreme items in 
about half of the years. These extremely large errors are found primarily 
for a few agricultural states; the Dakotas, Nebraska, Idaho, and Missis- 
sippi account for most of them. The large difference between the Na- 
tional Income Division’s estimate for Nevada in 1942 and the sensitivity 
estimate was due largely to war construction, a temporary phenomenon. 

With an increase in personal income from $716 in 1941 to $1,231 in 
1945, an increase of 72 percent in four years, it may be expected that the 
impact on the several states would be uneven. During such a period pro- 
cedures which are dependent upon regular and repetitive relationships 
are likely to yield estimates that are wide of the mark. The larger errors 
are those in which the sensitivity and time-factor indexes underestimated 
the income as reported by the National Income Division. During the 
four years from 1942 to 1945, the income of some 17 states was under- 
estimated by 10 percent or more during at least one of the years. In 
1942 the income of some 13 states was underestimated by the indexes; for 
the following years the number of states was 5 in 1943, 6 in 1944, and 4 in 
1945. Apparently the rapid rise in agricultural prices during these years 
was responsible for the extremely rapid increase in per capita personal 
income in six states, and was a contributing factor in several others. 
Construction for war purposes also apparently contributed to the rapid 
and extreme increases in some states. 

There were several other years in which five or more states had esti- 
mating errors which exceeded ro percent: 1931, 1934, 1935, 1936, 1948, 1953, 
and 1954. With the exception of 1931 and 1936, these were years close 
to a turning point in the business cycle. Because of their industrial com- 
position some of the states had different turning points from that of the 
nation, and this fact could contribute to the extreme errors in these years. 
The sensitivity index, particularly, is too crude a tool to provide for the 
lead or lag of a state with regard to the national turning point in a cycle. 

Of the 94 instances in which the sensitivity estimates differed from those 
of the National Income Division for a specific year by 10 percent or more, 
48 are accounted for by five agricultural states—North Dakota (15), South 
Dakota (15), Idaho (7), Mississippi (6), and Iowa (5). The average 
errors for these five states, 6-14 percent, are larger than those for any 
other state. The errors for specific years for North Dakota range as high 
as 42 percent in 1947, and there are six other years in which they exceed 
20 percent; in South Dakota the highest error is 26 percent in 1935, and 
there are four other years in which the errors exceed 20 percent. The 
maximum error in the other three of these states ranges from 17 to 19 
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percent. The only other states with errors exceeding 15 percent in any 
one year are: Nebraska in 1934, Oregon and Washington in 1942 and 
1943, Nevada in 1942, and Utah in 1942 and 1943. 

If it is concluded that these five agricultural states should be excluded 
since their per capita personal incomes fluctuate too irregularly to be re- 
flected adequately by sensitivity indexes (none have significant time- 
factor indexes), the average size and range of errors presented in table 10 
are changed substantially (table 11). The prevalence of the remaining 
large estimating errors is even more markedly connected with the war 
years or with the turning points of the cycle—periods in which the state 
distributions are likely to be disturbed most. 

The extremely large and frequent errors in a few of the agricultural 
states plus an occasional large error in states with large but less dominant 


TABLE 11 


PERSONAL-INCOME EsTIMATING Errors FOR 43 STATES, 1929-1954, BY YEAR* 





Number of states with estimating errors 


Estimating errors> (percentages) less than 
Range 
Year Average size Lowest Highest 3 percent 5 percent 
3.0 — 8.5 10.8 23 36 
3.2 —13.6 5.7 26 35 
4.1 —13.5 6.4 18 29 
3.7 — 9.2 (en! 19 27 
3.7 —12.3 6.2 16 31 
3.6 —16.7 12.0 26 33 
3.4 — 4.7 14.9 20 35 
2.6 — 3.7 12.6 32 37 
3.2 — 7.3 9.8 21 38 
2.9 — 5.8 7.2 20 35 
2.5 — 7.3 10.7 30 38 
2.5 — 5.2 11.1 28 38 
3.8 — 7.9 11.0 18 30 
6.1 — 8.2 26.3 16 22 
5.5 — 8.5 18.9 15 20 
5.1 — 8.1 12.8 13 23 
4.0 — 8.1 12.3 21 30 
3.1 — 8.3 11.0 25 35 
2.9 — 6.9 10.3 28 35 
3.5 — 7.5 10.9 22 33 
2.8 — 7.5 8.9 29 35 
2.4 — 6.6 8.3 31 40 
2.6 — 6.4 6.8 25 35 
2.7 — 5.8 6.0 28 37 
3.4 —11.1 5.4 24 31 
3.6 —11.4 4.5 18 33 








coe states excluded are North Dakota, South Dakota, Idaho, Mississippi, and Iowa. Otherwise this table is similar 
to table 10. a p 
bThe difference between state per capita personal income as estimated by National Income Division and as estimated 
from the sensitivity and time-factor indexes (table 6), expressed as a percentage of the latter. A_minus sign indicates 
that the estimate based on the indexes exceeds the National Income Division estimate. 

The mean absolute size of the errors for the 43 states. 
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agricultural sources of income suggest that the agricultural and nonagri- 
cultural sources of income should be investigated separately. 


SENSITIVITY OF Farm AND NonFARM INCOME 


In the previous section it was noted that the per capita personal income 
of a few states which derive large proportions of their income from 
farming—the Dakotas, Iowa, Idaho, and Mississippi—did not appear to be 
adequately represented by the sensitivity and time-factor indexes for per- 
sonal income. In this section the sensitivity of farm and of nonfarm in- 
come will be analyzed separately. 

Farm income consists of the net income of farm proprietors plus farm 
wages; wages exclude employee contributions under the social security 
programs but include payments in kind. Farm proprietors’ income con- 
sists of the sum of “(1) cash receipts from farm marketings of crops and 
livestock, (2) payments to farmers under the Government’s soil con- 
servation and related programs, (3) the value of food and fuel produced 
and consumed on farms, (4) the gross rental value of farm dwellings, and 
(5) the value (positive or negative) of the changes in inventories of crops 
and livestock,” minus the expenses of production, flowing to individual 
proprietors, partners, and producers’ co-operatives.” Similar flows to 
farm corporations, which would reach individuals in the form of divi- 
dends, interest, or labor income, are excluded. Also excluded is the in- 
terest on loans made for agricultural purposes. All income not treated 
as farm income is treated as nonfarm income, so that the sum of farm 
and nonfarm income is personal income. 

The value of changes in farm inventories deserves particular attention 
since it is subject to large year-to-year fluctuations. Its inclusion makes 
farm proprietors’ income a measure of net income from current produc- 
tion rather than the net receipts of farm operators during the year. Addi- 
tions to farm inventories are valued at the midyear selling prices, so that 
the profit or loss on inventory changes is assigned as of the time when 
the goods are produced rather than as of the time when the goods are 
sold.?2, While the other items composing farm income must always be 
positive, farm inventories must either cumulate continuously or be re- 
duced during some years. The value of the inventory reduction is an 
offset against farm marketings, so that a measure of net profit or loss 
from current-year production is obtained. 

In a few instances, farm proprietors’ losses have exceeded farm wages 

*1 Survey of Current Business (September 1955), p. 13. 


22 This treatment differs from that of nonfarm inventories, which are valued at cost 
prices. 
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so that the farm income for a state is negative (appendix C, table 61).”* 
The negative farm incomes are subtracted from nonfarm incomes in 
arriving at state personal income. While this procedure is proper from 
the standpoint of measuring income flows to the residents of a state from 
current production, it does open the door to large and erratic changes 
in personal income. 

The farm-income share of personal income varies from about 1 percent 
in Rhode Island and Massachusetts to 25 percent or more in seven states 
—Arkansas, Idaho, Mississippi, Nebraska, Iowa, and the Dakotas (table 
12). The farm-income share, on a national basis, has varied from about 
5 percent of personal income in 1932 and 1953-1954 to more than g percent 
iN 1935, 1942, 1946, and 1948. Similar variations are to be noted in each 
of the states. In some states the variations have been extreme. In the 
Dakotas, for example, the farm share of personal income has varied 
from less than zero, when farm income was negative, to more than 40 
percent during the war years. In every state the range of the farm- 
income shares during 1929-1954 has been half as large as the average size 
of the 1929-1954 farm shares, and in 20 states the range exceeds the 
average share. 

In making these comparisons state per capita farm and nonfarm in- 
comes have been used. The per capita adjustment eliminates, though 
roughly, differences in state populations. When an inclusive concept such 
as personal income is used, there appears to be no objection to the use of 
the entire population in making such an adjustment. The question may 
be asked, however, whether such a procedure is warranted when only a 
part of the income flowing to the residents of a state is the subject of the 
adjustment. Would it not be preferable to adjust for differences in the 
number of individuals (or families) who contribute to or are the recipi- 
ents of the particular flow? Should not farm income be adjusted for 
the number of farmers, or the number of farm residents, rather than for 
the total population of a state? There would be much to argue for 
affirmative answers to these questions if the purpose of the investigation 
were confined to finding out, for example, how particular segments of 
the population fared during particular years. In terms of the farm- 
nonfarm shares of personal income, the transformation of both to a per 
capita basis is equivalent to computing the shares based on aggregate 
flows without the per capita adjustment. Comparisons between years 
are affected, however, since the use of the total population does not take 


28 The states and years for which farm incomes were negative are: North Dakota, 
1931; South Dakota, 1933 and 1934; Nebraska, 1934; and Nevada, 1931, 1934, and 1937- 





TABLE 12 
Farm-INcoME SHARE OF PERSONAL INCOME, 1929-1954, BY STATE 


Farm income as a percentage of personal income 
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into account the migration to and away from farms. Farm income per 
farm plus nonfarm income per nonfarm family, however, might not 
equal personal income per family and thus would require separate treat- 
ment throughout. Much of the presentation in terms of farm-income 
shares adequately reflects the nonfarm shares, since one is the complement 
of the other. 

The direction of changes from the previous year in farm income has 
been the same as those found for personal income in all but four years 
(chart 6). The onset of recovery in farm income in 1933 preceded that 
in personal income by one year; there was a sharp but short-lived farm 
income recession in 1936; and farm income started decreasing in 1952 and 
has decreased continuously through 1954, thus anticipating by two years 
the decrease in personal income. The rates of change from the previous 
year are larger for farm than for nonfarm income, and since 1947 the 
two series have shown considerable divergence. In part, this divergence 
may reflect only a continuation of the long-term decline in the im- 
portance of agriculture, but in the presence of cyclical fluctuations which 
differ both as to timing and magnitude from those of nonfarm income 
it is difficult to verify. 


CHART 6 


Per Carita Farm, NonFARM, AND TOTAL PERSONAL INCOME, 
UnitTep STATEs, 1929-1954 


Income 
(ratio 





1929 1934 1939 1944 1949 1954 
Sources: Tables l and 61. 
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TABLE 13 


NuMBER OF STATES IN WHICH PER Capira FarM INCOME CHANGED FROM THE PREVIOUS YEAR 
IN A DiREcTION OPpposITE FROM THAT OF THE NATION, 1930-1954, BY YEAR 





Direction of change Direction of change 
om previous year, | Number of states from eae year, | Number of states 
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®A minus sign indicates that per capita farm income in the year shown was less than it was in the previous year; a 
plus sign that per capita farm income was greater; and a zero that it was the same in both years. e 
_ >Since the U.S. per capita farm income was $41 in both 1938 and 1939, any change eet be counted as in an opposite 
direction. Per capita farm income increased in 22 states, decreased in 20 states, and remained the same in 6 states. 

Source: appendix table 61. 

While per capita farm and nonfarm income, on a national level, tend 
to change in the same direction most of the time, the changes in state per 
capita farm income often depart from the national pattern (table 13). 
In 1947 and 1950, years in which farm income was increasing, one-half 
of the states had decreasing farm income. During the 15 years when 
national farm income was increasing, the average number of states with 
decreasing income, 12, was larger than the average number of states, 9, 
with increasing farm income during the 9 years when national farm 
income was decreasing. The lack of concordance in signs between the 
direction of change in state and national farm income reflects an element 
of irregularity large enough to obscure, if not destroy, any state-national 


pattern that might be expected in the data. 


Farm-income sensitivity 
When sensitivity and time-factor indexes are computed for state per 
capita incomes, the indexes are found to be larger in states deriving larger 
shares of income from farming (table 14),”* a fact which suggests that the 
size of the sensitivity indexes depends upon the size of per capita farm 
income. The states with the smaller farm-income shares tend to be the 
24 The coefficient of determination between the farm-income sensitivity indexes and the 


average farm share of 1929-1954 personal income is .34. Nebraska, Nevada, and the 
Dakotas, which had farm losses in some years, are excluded from this calculation. 
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more heavily populated states where per capita farm income tends to be 
small. However, in many of these states farm income per farm would 
compare more favorably with that of other states. 

The sensitivity indexes also tend to have a pronounced geographic 


TABLE 14 


FarRM-INCOME SENSITIVITY AND TIME-Factor INDEXEs, BY STATE 




















State Sensitivity index Time-factor index |Average error (percent) 
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pattern. Along the Eastern seaboard, from New Hampshire southward 
to North Carolina, there is a band of states with sensitivity indexes of 
less than .75. Excluding these states, there is a band of states with indexes, 
between .75 and .99 which extends from Maine, Vermont, New York, and 
Michigan southward to Florida, and then follows the southern border to 
California, and the Pacific border northward to Washington. The remain- 
ing states have indexes exceeding 1.00, with the highest indexes (greater 
than 1.25) in the Plains states. 

Unitary sensitivity indexes would be expected if agriculture were 
a homogeneous industry with a stable distribution among states and the 
differences in the farm share the only differences between states. The 
indexes show at least as much dispersion as did those for personal income. 
This fact alone would be sufficient to indicate the nonhomogeneity of 
farms as sources of income. 

Coupled with the disperse indexes are exceedingly high estimating 
errors. The average estimating errors for farm income are higher than 
those for personal income in every state, and 34 of the states have farm- 
income estimating errors which exceed 15 percent for five or more years. 
In every year the estimating errors for five or more states exceed 15 per- 
cent. In the presence of errors of such magnitude it is not surprising that 
time-factor indexes were significant for only nine of the states. 

Because of the exceedingly high estimating errors, the farm-income 
sensitivity indexes must be rejected as reliable indicators of the pattern 
of state responses to changes in the level of national farm income. Rather, 
the size of these errors is further evidence of the erratic behavior of state 
per capita farm income. Even if state per capita nonfarm income behaved 
in a regular and orderly pattern, the addition of per capita farm income 
to it, to obtain state per capita personal income, would be analogous to 
adding a random element to some stable function. Although the effect 
of an erratic element will be greater where it is a large share of the 
total, it will have some disturbing effects even when it is a relatively small 
share. Thus, farm income must be included among the random and 
irregular elements discussed in connection with the estimating errors 
attached to the sensitivity indexes based on personal income. 

If farm income disturbs the relationship between the changes in a 
state’s level of per capita personal income and in the national level, per- 
haps the removal of the disturbing element will further the analysis. 
The subtraction of farm income from personal income yields nonfarm 
income. An analysis of the behavior of nonfarm income should provide 
indexes which are partially free, at least, from the disturbing element of 
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farm income. Nonfarm income, however, will not be wholly free of 
the effects of erratic changes in farm income. Farm and nonfarm in- 
comes are interrelated by numerous transactions, and rapid changes in 
farm income will require adjustments in the nonfarm as well as the farm 
sectors of the economy. Moreover, the effects of urban-rural migration 
which accompany such changes are not taken into account. 


Nonfarm-income sensitivity 

The sensitivity indexes based on per capita nonfarm income are, for 
most states, about the same size as those computed from per capita per- 
sonal income (table 15). The largest differences in the two sets of in- 
dexes are found for the states with large income shares derived from farm 
sources. Among the eight states which derive, on the average, 23 percent 
or more of their personal income from farms, the differences between the 
sensitivity indexes based on personal income and those based on nonfarm 
income amounted to .o8 — 55. A difference of this magnitude is found 
in only three states outside this group—Indiana, Minnesota, and Nevada— 
and apparently the cause in these cases is the presence of a significant time- 
factor index for either personal income or nonfarm income but not for 
the other.”” The shift from a personal to a nonfarm-income base left the 
indexes of five states unchanged and resulted in changes of .or or .o2 for 
another 20 states. The changes are about as frequent in one direction as 
another and about as frequent among those indexes below unity as among 
those above unity. 

Only one state, North Carolina, had a sensitivity index based on per- 
sonal income which was less than unity and one based on nonfarm in- 
come which was greater than unity. In four states, the Dakotas, Idaho, 
and Minnesota, the personal-income indexes are above unity, while the 
nonfarm indexes are below it. In these four states there are significant 
positive time-factor indexes for nonfarm income, but not for personal 
income. 

There is only a weak association between the size of the sensitivity 
indexes and the percentage of personal income constituted by nonfarm 


25 For example, the time-factor index for Indiana personal income is .7 and significant; 
the farm-income index is also .7 and the nonfarm index .4, but neither is significant. 
For Indiana the difference between the gross sensitivity index (that is, when the influence of 
time is ignored) and the net index (that is, net of the influence of time) is larger 
for both nonfarm and personal income than is the difference between the nonfarm and 
personal-income gross sensitivity indexes or the net sensitivity indexes. The large difference 
shown for Indiana is thus the cumulation of the differences between these two sets of 
differences. 
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TABLE 15 
NonFarM-INcoME SENsITIVITy AND Tims-Facror INDEXEs, BY STATE 
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Source: Based on the differences between tables 1 and 61. 


(or farm) income.** In this sense, at least, the nonfarm sensitivity in- 
dexes can be said to be largely independent of the farm-nonfarm distri- 
bution of income within the states. 

Nonfarm time-factor indexes are significant in 22 states, 5 more than 
had significant personal-income time-factor indexes. Thirteen states had 


*° The coefficient of determination is .11, which is significant at the .o5, but not the 
.02 probability level. 


Sensitivity index Time-factor index | Average error (percent) 
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significant time-factor indexes for both sets of data. The nonfarm time- 
factor indexes are not significant for four states, Arkansas, Vermont, Indi- 
ana, and California, which have significant personal-income time-factor 
indexes.** The nine states for which significant time-factor indexes are 
found only for the nonfarm component include four farm states, the 
Dakotas, Idaho, and Minnesota; three southern states, Kentucky, Ala- 
bama, and Tennessee; and two others, Nevada and Pennsylvania. The 
nonfarm time-factor indexes tend to be slightly larger than those based 
on personal income. 

As was the case with personal income, there is a marked tendency 
for the nonfarm time-factor indexes to vary with the size of nonfarm in- 
come. Ten of the 19 positive time-factor indexes occur in states in the 
lowest quartile of 1929-1954 nonfarm income, and two of the three nega- 
tive time-factor indexes occur in the uppermost quartile. Much the 
same distribution is found when the time-factor indexes are distributed 
by the 1929-1954 average size of personal income. 

The finding of a significant time-factor index when the analysis is 
based on nonfarm income, for example, but none when the analysis is 
based on personal income, affects the relative size of the coefficients. 
When the time-factor coefficient is positive, the net regression coefficient 
is smaller than the gross coefficient between state and national income; 
a negative time-factor coefficient is accompanied by a net sensitivity index 
that is larger than the gross one. The net sensitivity indexes are accepted 
only when time is a significant factor in the analysis. Although a non- 
significant time-factor index is usually small, and the difference between 
the gross and net coefficients is also small, this small difference increases 
the observed difference in the size of the sensitivity coefficients based on 
nonfarm and personal incomes. For this reason, not all of the observed 
differences in the size of the nonfarm and personal-income coefficients can 
be attributed directly to the removal of the farm component from personal 
income in the 13 states for which significant time factors were found in 
one, but not both, income series. Some of the difference must be attrib- 
uted to the indirect effects of farm income—that is, to the effects of farm 
income on the time-factor indexes. 

The average nonfarm estimating errors for a few farm states are sub- 
stantially lower than those found for personal income. For the remain- 
ing states the differences between the two income series are small, with 


2™Two of these states, Arkansas and Vermont, are among the states with significant 
farm time-factor indexes. Apparently, the farm component helped to make the personal- 
income indexes significant. 
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about one-half having larger nonfarm estimating errors and about one- 
half having larger personal-income errors. 

Most of the nonfarm estimating errors that exceed ro percent relate to 
the war years, 1941-1945. These are also the years with the largest average 
errors (table 16).** During these war years the extreme estimates obtained 


TABLE 16 


NonrarM EstimatinG Errors, 1929-1954, BY YEAR 
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KF The difference between state per capits nonfarm income as estimated by the National Income Division and from the 
nonfarm sensitivity and time-factor indexes (table 15), expressed as a percentage of the latter. A minus sign 
that the estimate based on the indexes exceeds the National Income Division estimate. 
>The mean size of the errors (without regard to signs) for the 48 states. 
from the nonfarm sensitivity and time-factor indexes differ from the Na- 
tional Income Division estimates by more than do the extreme estimates 
based on the personal-income indexes. For about two-thirds of the non- 
war years the estimating errors based on nonfarm income are less extreme 
than those based on personal income. The tendency for the extreme 
nonfarm estimating errors to be concentrated in the war period (when 
*8 Of the 1,248 percentage errors for the 48 states and 26 years, 58 errors exceed 10 
percent. Of those exceeding 10 percent, 41 relate to 1941-1945. By year, the numbers 


are: TO41, 5; 1942, 13; 1043, 8; 1944, 9; and 1945, 6. The largest number exceeding 
ro percent in any other year is 3. 
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the rapid and uneven expansion of war-connected production was a large 
and transient force affecting state income differentially) suggests that for 
nonfarm income, at least, the inclusion of the war years does not invalidate 
the sensitivity and time-factor indexes. The frequency of extreme non- 
farm estimating errors in North Dakota and Mississippi suggests that the 
exclusion of farm income is not a sufficient adjustment to make the farm 
states susceptible to description by devices such as the sensitivity and 
time-factor indexes, which depend upon regular and repetitive patterns of 
behavior. This suggestion is not supported, however, in the other farm 
states which have few errors, or none, which exceed 10 percent in the 
nonwar years.”® 


CoNCLUSIONS 


Several conclusions follow from the above discussion. First, the farm 
component of state per capita personal income behaves too erratically 
to be dealt with meaningfully in a simple regression framework. As has 
been seen, state per capita farm incomes simply do not follow the national 
farm-income pattern. Whether this is the consequence of using an in- 
dustrial category as broad as agriculture, which includes small truck 
gardens and vast cattle ranches, hillside vineyards and sweeping wheat 
farms, each with its own geographic concentrations, or whether it is the 
consequence of interfarm dispersion within each limited type of farm 
category has not been investigated. Certainly farm income is more likely 
to be affected by floods, drought, heat waves, and late frosts—each a 
random element of the weather situation—than are other forms of eco- 
nomic activity. Because of the erratic behavior of farm income, the state 
farm sensitivity indexes cannot be relied upon. 

Moreover, the inclusion of the farm component in state per capita 
personal income serves to disturb the personal-income sensitivity analysis, 
primarily by affecting the time-factor indexes and the average size of esti- 
mating errors. For the states with a large farm-income component, little 
confidence can be placed in the personal-income sensitivity indexes be- 
cause of extreme estimating errors. For states with only moderate or 
small farm-income shares, the estimating errors arising from irregularities 
in farm income appear to affect the size of the sensitivity indexes less 
than the significance of the time-factor indexes is affected. 

Conceptually, nonfarm per capita income is not as appropriate as per 

?° North Dakota has errors exceeding 10 percent in seven and Mississippi in five years. 
Other states with extreme errors in three or four years are Michigan, South Carolina, 


Alabama, Washington, and Oregon, none of which has extremely large farm-income 
shares. 
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capita personal income for describing the pattern of state responses to 
changes in the national income level. For all but two or three states, 
however, nonfarm income is relatively free from the disturbing influences 
of erratic changes in farm income, a fact which permits the use of sensi- 
tivity analysis, a technique designed to reflect regular and repetitive pat- 
terns of behavior. Consequently, more confidence can be placed in the 
statistical results, although they fail to reflect the total changes in income 
from all sources. Certainly, for states with large farm components, the 
indexes based on per capita personal income do not command confidence, 
and the indirect effects of farm-income variations often give rise to in- 
tolerably large and numerous nonfarm estimating errors. On the other 
hand, the similar magnitudes of the nonfarm and personal-income sensi- 
tivity indexes for the remaining states tend to increase the confidence 
with which these can be taken as indicative of the relative sensitivity of 
the economies in all but a few farm states. 

A comparison of the time-factor indexes computed from the three series 
also suggests that statistically it is desirable to exclude farm income from 
the analysis. The indexes computed from the nonfarm series are more 
nearly in accord with popular notions about which of the states are 
experiencing relative gains or declines. The test of significance for the 
time-factor index is an exacting one, and it is possible that in some states 
with nonsignificant time-factor indexes there exist definite trends which 
cannot be described adequately by logarithmic regression lines. The 
failure of a time-factor index to pass a test of significance, however, is in- 
dicative of a pattern of irregular or cyclical deviations from the national 
pattern of income changes, deviations which make hazardous the use of 
selected years for ascertaining trends. An examination of the state income 
relatives (in chapter 2, table 4) for the states which have large per- 
centage changes in the income relatives during 1929-1954, but do not have 
significant time-factor indexes, reveals either a marked cyclical pattern 
in the year-to-year changes or that the change in the level of income rela- 
tives occurred within the span of four or five years rather than as the 
result of persistent changes in one direction over most of the period. To 
rely entirely on selected years is to risk confusing a large but single change, 
such as a change in the relative price level of an important commodity or 
the construction of a defense plant, with the persistent and irreversible 
changes ordinarily associated with secular change. 

Delaware is the only state with a significant time-factor index which 
differs in sign from the change in income relatives. The decrease in its 
income relatives is traceable to property income; the relatives for other 
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types of income have increased. Property income is a much larger share 
of personal income in Delaware than in any other state, and its income 
relatives clearly reflect both the relative decrease in property income on 
the national level and the decrease in Delaware property income relative 
to that of the nation. Property income does not dominate the Delaware 
sensitivity and time-factor indexes, though it is probably responsible for 
the large estimating errors attached to them. The positive time-factor 
index found for Delaware apparently reflects the increase in importance 
of per capita labor income as a share of Delaware’s personal income and its 
level relative to that of the nation. A decision as to whether Delaware’s 
income is undergoing a secular change, whether the direction of this 
change is up or down, and whether the secular forces are likely to grow, 
diminish, or merely persist, involves not only a choice of statistical 
method, but also decisions as to whether the changes observed in par- 
ticular industries and types of incomes have run their course. 

That significant time-factor indexes are found for more states when 
farm income is excluded suggests that if other segments of personal in- 
come, either those with extremely stable shares (e.g., trade) or with un- 
stable cyclical patterns (e.g., construction), were also excluded, additional 
states would have significant time-factor indexes for the remaining in- 
come. Two comments are in order: First, an understanding of the secular 
forces at work and some judgment as to whether these forces will persist 
can be best obtained by an examination of the detailed industries which 
comprise a state’s economy. Moreover, there is no reason to expect that 
all industries in a state will move in the same direction. The problem 
here, however, is one of assaying the general course of a state’s income 
from all industrial sources and from all types of payments. If the indi- 
vidual sources of income are separately investigated, some method will 
have to be found for weighting and combining the results so that some 
judgment can be formed regarding the aggregate of all industries in a 
state. Secondly, the exclusion of farm income does not wholly remove 
the effects of large and erratic changes in farm income, especially in 
states where it is an important income source. In a few states, such as 
the Dakotas, nonfarm income is so affected by the fluctuations in the 
excluded farm income that the regression technique breaks down and 
neither the sensitivity nor the time-factor indexes can be relied upon. 
Fortunately, there are but few such states. Unfortunately, these same 
irregular movements in farm income affect other types of measures. 

In a few states the time-associated influences are so marked that almost 
any method is likely to reflect their direction and extremeness. There 
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can be little doubt that in such states the observed changes in income 
relatives contain some element of trend. The downward trend in New 
York and the upward trend in South Carolina are cases in point. For 
most states, however, more evidence than the observed changes in income 
relatives is needed to establish even the direction of a trend. The time- 
factor indexes help in this regard. 


Chapter 4 


INCOME COMPONENTS 


So Fak, our concern has been with the behavior of state per capita personal 
income from all sources. Even so, it was found desirable to separate farm 
‘from nonfarm income to gain a better understanding of the sources of 
the differential cyclical and secular behavior of the aggregate. Other com- 
ponents of personal income may also be distinguished and subjected to 
separate study. One of the more fruitful classifications of personal income 
is based on the type of service for which the income payment is made. 
Thus, personal income may be viewed as the sum of the flows of labor 
income, proprietors’ income, property income, and transfer payments. An 
examination of the interstate differentials in these flows, plus some at- 
tention to the farm and nonfarm sources of proprietors’ income, is the 
subject of this chapter. 

Personal income measures these component flows as of the time when 
they are actually received by persons. Thus, they include factor returns 
from both past and present economic activity, and they exclude factor re- 
turns from current-year productive activity which are withheld, in the 
form of personal contributions for social insurance or business savings, for 
future payment. Consequently, the personal-income components cannot 
be used to judge whether there have been shifts in factor returns over a 
period. They do show, however, the form in which income reaches the 
residents of the several states. Some of the year-to-year changes may 
reflect basic changes in the relative economic importance of the factors, 
such as the relative increases in the productivity of labor and capital; 

+ For recent discussion of changes in factor returns, see Jesse Burkhead, “Changes in 
the Functional Distribution of Income,” Journal of the American Statistical Association, 48 
(1953), 192; Edward F. Denison, “Distribution of National Income,” Survey of Current 
Business (June 1952), p. 16, and “Income Types and the Size Distribution,” American Eco- 
nomic Review, Papers and Proceedings, 44 (1954), 254; and George J. Schuller, “The 


Secular Trend in Income Distribution by Type, 1869-1948; A Preliminary Estimate,” Review 
of Economics and Statistics, 35 (1953), 302. 
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others, however, may reflect only transitory phenomena, such as short- 
lived increase in corporate savings. 

The interstate differentials in the component income flows provide one 
means of getting at the sources of some of the observed differences in the 
interstate behavior of personal income. Are there one or more per capita 
components which are nearly equal in every state? Do the large interstate 
differences in personal income arise from one or two of the components, 
while the contribution of the other components is negligible or offsetting? 
Is the tendency for interstate differentials to increase as the income level 
decreases, and to decrease as the income level increases, also found to be 
typical of the behavior of individual components and of some combina- 
tions of several components? 

Knowledge of the interstate distribution of the individual components 
is also of some importance. Has the decline of interest as a share of per- 
sonal income been accompanied by a changing distribution among the 
states? Has the increase in labor income been shared in by all states? 
Have transfer payments become more important only in the states where 
labor income is a relatively large share, or are they as important in states 
relatively more dependent upon farming? 


AVERAGE COMPONENTS 


The relative flow of labor income can be expected to be larger in the 
highly industrialized states than in the sparsely populated and farm- 
oriented states. Among the latter, the flow of proprietors’ income will 
be relatively large. Recipients of property income may choose their place 
of residence, at least to some extent, without regard to the location of the 
property or business activity producing the income. Some transfer pay- 
ments, such as unemployment insurance or workmen’s compensation, are 
distributed under rules which require a close proximity of the recipients’ 
residence and his usual industrial activity. Other transfer payments, such 
as old-age pensions and veterans’ benefits, may be distributed under rules 
which do not include residence requirements; these rules, however, may 
make qualifying for the transfer payment more attractive in some locali- 
ties than in others.” 

When state per capita personal income and its components are averaged 
over the entire period of 1929-1954, so that the effects of changes during 

? For detailed studies of the state distribution of transfer payments in relation to income, 
see Howard G. Schaller, ‘Veterans Transfer Payments and State Per Capita Incomes, 1929, 


1939, and 1949,” Review of Economics and Statistics, 35 (1953), 325; and “Social Security 
Transfer Payments and Differences in State Per Capita Incomes, 1929, 1939, and 1949,” 


ibid., 37 (1955), 83. 
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the period are minimized, these expectations are found to be fulfilled 
(table 17). It should be noted that, just as personal income is the sum 
of the components, per capita personal income is the sum of the per 


TABLE 17 


AVERAGE 1929-1954 Per Capira INcomME CoMPONENTS, BY STATE f 
(Dollars per capita) — 





Proprietors’ income 























State Personal Labor Property | Transfer 
income income Total Farm Nonfarm | income | payments 
Ni ea 
IDC saa = «s isles sleisis see sieinies 851 538 136 51 85 133 44 
New Hampshire. . 906 599 113 25 88 146 47 
Vermont......... 802 501 142 65 77 118 40 
Massachusetts. . 1137 775 101 9 92 202 60 
Rhode Island... 1104 770 89 vi 83 187 57 
Connecticut... keke ese: 1337 925 122 18 104 245 45 
Middle Atlantic 
ING WAM OUK: ccccccccssopse cee 1304 863 145 15 130 240 56 
INE WAUGISOV claraineih a sielaiciee oles 1233 881 130 14 115 178 44 
Pennsylvania................ 1026 (Aled 109 18 90 151 50 
East North Central 
i 1071 749 144 43 100 134 44 
954 652 169 80 88 95 39 
1189 815 170 56 114 158 46 
1087 786 136 38 98 122 42 
941 594 190 93 97 118 38 
GHIA SAC ar SOG 883 518 216 119 97 104 44 
contd ddsoOn COO CHOCEDODS 868 412 321 223 98 97 38 
Cee feteyareraleteteie eters! sie telsis 907 565 182 83 99 116 44 
Maier wisisiciéie 706 320 293 221 72 59 34 
Spa dacets beiajateteiets 722 320 306 228 78 62 34 
Metetatcleeieteistersiclelscie)sie 860 435 292 194 97 99 35 
“19.50 CDOd a 0g ORDO Oebg 854 471 250 145 105 95 37 
ete sy eisiatict'(slaverataie:e\a 1340 817 149 55 94 339 36 
sanoHEneans 1082 744 129 24 105 170 40 
1508 1038 123 ome 123 260 86 
759 537 116 54 62 77 28 
700 507 89 35 55 67 36 
North Carolina. 611 373 158 96 61 53 27 
South Carolina. 551 362 116 68 48 45 27 
Georgia........ 627 401 133 65 68 62 31 
Florida...... 833 510 151 50 100 129 43 
East South Central 
GOREN CKU Ai eters cicre sis cjelsisin.cis.s« 611 371 144 85 59 62 34 
Tennessee. . ae 621 387 139 70 69 61 35 
Alabama. 548 350 119 65 54 48 31 
Mississippi. 449 230 155 104 50 34 29 
West South "Central 
/OVSAT-C Oe Bind GOB dA COBCR DEE 503 263 162 107 55 43 35 
Louisiana. . ae 666 423 130 56 74 74 40 
710 410 173 85 87 81 46 
796 485 179 80 99 96 35 
961 532 286 185 101 98 45 
832 454 272 170 102 68 38 
1021 635 243 133 110 104 38 
939 557 197 88 109 126 58 
693 421 166 83 83 71 36 
858 537 189 92 97 88 44 
839 552 159 66 93 84 44 
1305 862 224 61 162 176 43 
1099 724 199 75 123 119 57 
1051 653 237 82 156 111 49 
1274 814 214 61 153 186 59 
972 636 160 61 98 132 44 








Source: appendix C, tables 62-67. 
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capita components. Thus the adjustment for differences in state popula- 
tions does not affect the relationship of the components to the total. 

Per capita labor and property incomes and transfer payments tend 
to be larger in states with the larger per capita personal incomes. How- 
ever, there is no relation between the size of a state’s per capita pro- 
prietors’ income and its per capita personal income. This absence of 
relationship is a result of a marked tendency for per capita nonfarm 
proprietors’ income to be larger in states with the larger per capita per- 
sonal incomes, and of a weaker, though significant, tendency for per capita 
farm proprietors’ income to be larger in the states with smaller per capita 
personal incomes.* Thus, the size of a state’s per capita personal income 
is large or small not just because one component tends to be large or 
small, but because all the components except farm proprietors’ income 
tend to be larger or smaller than average. Farm proprietors’ income, 
on the other hand, tends to be largest where the sum of the other per 
capita components is smallest. 

The differences in the average size of the components, ranging as they 
do from the $44 per capita transfer payment to the $636 per capita labor- 
income component, make it difficult to tell by inspection which of the com- 
ponents varies most by state. That there is considerable variation among 
states in each of the components is obvious from an inspection of table 17. 
When the interstate coefficient of variation for each of the components and 
combinations of components is computed, it can be seen that with the 
single exception of transfer payments each of the components has a 
larger relative interstate dispersion than does per capita personal income 
(table 18). The most disperse of the per capita components is property 
income, followed by labor income, proprietors’ income, and transfer pay- 
ments. With all but the smallest of components showing more relative 
interstate dispersion than personal income, and with all of the components 
except proprietors’ income correlated with personal income, it may be 
asked how combinations of these components can have less relative inter- 
state dispersion than the separate components. This question will now 
be examined. 

For purpose of illustration, the combination of labor and proprietors’ 
income will be examined first. The use of a particular combination per- 


® The coefficients of determination between the average 1929-1954 state per capita per- 
sonal income and the per capita components and subcomponents are: labor income, .95; 
property income, .87; transfer payments, .68; proprietors’ income, .oo; nonfarm proprietors’ 
income, .74; and farm proprietors’ income, —.26. In computing these coefficients the 
averages of the 1930, 1940, and 1950 midyear populations in each state were used as 
weights. 
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TABLE 18 


INTERSTATE COEFFICIENTS OF VARIATION FOR AVERAGE 1929-1954 PER Capita INCOME 
CoMPONENTS AND COMBINATIONS OF COMPONENTS 





Coefficient of 













Component or combination of components variation (percent) 

Single components 

Labor income............... =u 30.0 

Proprietors’ income. ..... fs 29.2 

Farm proprietors’ income®. ... 72.9 
Nonfarm proprietors’ income’. . . 26.7 

Property income............... erate 45.1 

SPP RNINCCHOLIA GINICHLAS ete ole l clays clei ciate oaialstevateiccstar andere ie clalohiercicleclettnicton cciotelamocrercies 21.5 
Combinations of two components 

Labor and proprietors’ income............--..+---- a 23.4 

Labor and property income. .... 5 32.0 

Labor income and transfer payments....... a 29.1 

Proprietors’ and property income.......... ; 23.9 

Proprietors’ income and transfer payments . 23.2 

Property income and transfer payments.................0ceeeeeeeeeee ae 38.4 
Combinations of three components 

Labor, proprietors’ and property income................ F F 25.9 

Labor and proprietors’ income and transfer payments. . 23.0 

Labor and property i income and transfer payments... . ; 31.1 

Proprietors’ and property income and transfer payments...... ann 22.8 
Combination of all four componerts 

eleven Vii Gad ER SOMAN IT COINIO Me 1=\¢/a(s alerele'alainiele ais’ cieie's w atefaalomtsnmae ela eleictetialsicie aisieic sisicis’aie 25.5 


aSubcomponents of proprietors’ income. 
Source: computed from table 17. The coefficient of variation is the standard deviation expressed as a percentage of 
the mean. Per capita figures are used throughout. The averages of the midyear 1930, 1940, and 1950 state populations 
were used to weight both the means and standard deviations. 


mits phrasing the question in more specific terms. If the sum of labor 
and proprietors’ income is obtained for each state, so that a new state 
series is generated, would the new series have more or less dispersion than 
either labor income or proprietors’ income? ‘The answer to this question 
will depend upon the two coefficients of variation, for the labor and 
proprietors’ income components, and upon the correlation between their 
state distributions.* If both labor income and proprietors’ income in a 


*This may be seen by an examination of the formulas used to compute the coefficient 
of variation for the combined series. The standard deviation for the combined series, 
544.9 may be obtained from: 

$74 4257 $0 + 2951505 
where the subscripts 1 and 2 denote the individual components and rp is the coefficient of 
correlation between the two components. The coefficient of variation for the combined 


series is 5, 4 9/X145, where X, 49 is the mean of the combined distributions and is equal 
to the sum of the means of the individual components. The value of s,, 5, the standard 
deviation of the combined distributions, is smallest when 149 —= —1.00, making s,,5= 
$4 — So; 1s largest when ry = + 1.00, making s; , 5 =, + So; and is intermediate when ry 
=o, making s, , 5 = (52, + s2,)3. It will be recognized that the last formula, s; 5 = 
(s2, + s®,)4, is the well-known one of the relationship of the hypotenuse of a triangle 
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state are larger than average, then their sum also is larger than the 
average of the combination.? Under such circumstances the coefficient of 
variation would be larger than that for either labor or proprietors’ income. 
On the other hand, if the states with larger than average values of one 
of the components tend to have smaller than average values for the 
other component—that is, if the state distributions of the two components 
are negatively correlated, then (unless the negative correlation is perfect) 
no precise inference can be made about the size of the coefficient of varia- 
tion of the combination relative to the sizes of the coefficients for the indi- 
vidual components. The negative correlation operates in the direction of 
reducing the coefficient for the combination, but there is no guarantee 
that it will make the coefficient for the combination less than either of the 
individual component coefficients. 

Table 18 shows that the interstate coefficient of variation for labor and 
proprietors’ income combined is less than the coefficient for either labor or 
proprietors’ income. The implication is that in states where proprietors’ 
income is particularly strong, labor income tends to be relatively weak. 
This might be expected from the general consideration that obtaining a 
proprietors’ income, especially from farming, typically precludes a person 
from working for a wage or salary, at least on more than a part-time basis. 

The only other combination of per capita components which has a 
smaller coefficient of variation than either of the components taken sep- 
arately is that for proprietors’ and property income. Perhaps this is due 
to some interstate difference in the degree to which small businesses are 
incorporated. The coefficient for the labor- and property-income combina- 
tion is less than that for property alone, but larger than that for labor 
alone. The combinations with transfer payments result in coefficients for 
the combination which are larger than the coefficient for transfer pay- 
ments but smaller than those for the other income included in the com- 
bination. 

If data were available, each of the components could, of course, be 
further subdivided. Labor income might be subdivided along industrial 
lines; property income might be separated into corporate-dividend income 
and other property income; and so on. Thus, each of the components 
to the sides which form a right angle. Since the hypotenuse is always greater than either 
of the sides forming the right angle, ry) must be less than zero for sy 49 to be smaller 
than either s, or 59; how much less than zero will depend upon the size of both s; and Sp. 

® The extreme case would be one in which the rank order of the states was the same 
with respect to each component. 


® The coefficient of correlation between the average 1929-1954 state per capita labor 
and proprietors’ components is —.21. 
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could be viewed as a combination of two or more subcomponents. Data 
are available for the farm and nonfarm subcomponents of proprietors’ 
income. 

The state distribution of average 1929-1954 per capita farm proprietors’ 
income is very disperse, having an interstate standard deviation almost 
three-fourths the average size of the subcomponent. On the other hand, 
nonfarm proprietors’ income has less relative interstate dispersion than 
any of the components except transfer payments. The state distributions 
of these two subcomponents are inversely correlated, farm proprietors’ 
income tending to be larger in states in which per capita nonfarm pro- 
prietors’ income is smaller.’ One consequence is that the interstate co- 
efficient of variation for proprietors’ income is much smaller than the 
coefficient for the farm proprietors’ subcomponent and only moderately 
larger than the coefficient for the nonfarm proprietors’ subcomponent. 

The combinations of three components may be interpreted in much 
the same way. There are, however, several ways of looking at these 
combinations of three components. The combination of labor, property, 
and proprietors’ income, for example, may be obtained by combining 
labor with the combination of property and proprietors’ income, or by 
combining property with the combination of labor and proprietors’ in- 
come, or by combining proprietors’ income with the combination of labor 
and property income. The interstate coefficient of variation for this 
combination of three components is smaller than the coefficient for either 
of the three components taken separately or for the combination of labor 
and property incomes, but larger than the coefficient for labor and pro- 
prietors’ or property and proprietors’ income. 

When transfer payments or proprietors’ income is combined with the 
combination of labor and property incomes, the three-component combina- 
tion has less relative interstate dispersion than the combination of labor 
and property incomes. ‘The relative interstate dispersion for the combina- 
tion of three components which omits either transfer payments or pro- 
prietors’ income is larger than that for personal income. Thus, excluding 
either proprietors’ income or transfer payments from personal income 
leaves a three-component combination—either of labor, property, and 
transfers or of labor, property, and proprietors’ income—which has more 
relative interstate dispersion than does per capita personal income. The 
size and interstate distribution of proprietors’ income and transfer pay- 
ments are such that when either is combined with another component or 


™The coefficient of correlation between the average 1929-1954 state per capita farm 
and nonfarm proprietors’ income subcomponents is —.23. 
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combination of components, the resulting combination has less relative 
interstate dispersion. The property- and labor-income components tend 
to act in an opposite direction, though not as consistently. 

For the 1929-1954 period as a whole, each of the individual components 
except transfer payments has more relative interstate dispersion than does 
per capita personal income. This is also the case for combinations of two 
components with the exception of the combination of labor and property 
incomes and of each of these with transfer payments. Thus, while trans- 
fer payments tend to be complementary to labor and property income— 
that is, to be larger where these items are smaller, the size of transfer pay- 
ments is not large enough to narrow greatly the relative interstate dis- 
persion. The two combinations of three components which have more 
interstate dispersion than personal income are those which omit pro- 
prietors’ income or transfer payments. 


CoMPosITION OF PERSONAL INCOMES, 1929-1954 


The interstate differences in per capita personal income make it 
difficult to ascertain, by inspection at least, whether, for example, an $862 
per capita labor income is a larger component of Nevada’s per capita 
personal income than a $565 one is of Missouri’s per capita personal in- 
come. By expressing each of the state average 1929-1954 components as a 
percentage of the average personal income for the same period, this diffi- 
culty can be overcome (table 19). The percentage components are 
identical whether they are computed from aggregates or per capita figures; 
that is, they are independent of population differences among the states. 
They are not, however, entirely independent of the size of personal income 
since the sum of the percentage components must equal 100; an unduly 
large per capita component, property income, for example, may serve to 
depress the percentages for the other components. 

Except for proprietors’ income and its farm subcomponent, there is less 
relative interstate dispersion in the percentage than in the per capita com- 
ponents of state per capita personal income for the 1929-1954 period taken 
as a whole.’ The labor and nonfarm proprietors’ percentage components 
are less disperse than transfer payments, which on a per capita basis was 
the least disperse of the components. Even property income, which per 
capita varied from $34 in Mississippi to $339 in Delaware, on a percentage 
basis varied in the same states from only 7.6 to 25.3 percent. 

® The unweighted interstate coefficients of variation for the percentage components in 
table 19 are: Jabor income, 11 percent; nonfarm proprietors’ income, 15 percent; transfer 


payments, 18 percent; property income, 28 percent; proprietors’ income, 40 percent; and 
farm proprietors’ income, 74 percent. 
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TABLE, 19 


AVERAGE 1929-1954 CoMPosITION OF PERsoNAL INCOME, By STATE 
(Percentages of personal income) 





Proprietors’ income 













Labor Property Transfer 
State income Total Farm Nonfarm income payments 
New England 
Maine...... ddcqodsocddabe 63.2 16.0 6.0 10.0 15.6 5.2 
New Hampshire............ 66.1 12.5 2.8 9.7 16.1 5.2 
BPPMINOM Ge istianci ere cinicleiscies 62.5 rier 8.1 9.6 14.7 5.0 
Massachusetts............. 68.2 8.9 8 8.1 17.8 5.3 
Rhode Island pcr novovandane 69.7 8.1 6 7.5 16.9 5.2 
KC ONMECLCIT aisyats. a); 2\2j0)-5:2.0:6 69.2 9.1 1.3 7.8 18.3 3.4 
Middle Atlantic 
INO W/SMORKG: (<1 ef0cicjejc10 su2,5si8,0 (016 66.2 biel pal 10.0 18.4 4.3 
ING WEE gn boodospapogun 71.5 10.5 Iai 9.3 14.4 3.6 
Pennsylvania.............. 69.9 10.6 1.8 8.8 14.7 4.9 
East North Central 
De aletnvctoleletercie isl eieieyarevaie 69.9 13.4 4.0 9.3 12.5 4.1 
JIIGIDTEN: 6 gO Lee BrSBacEEs 68.3 ere 8.4 9.2 10.0 4.1 
SMULTIOMR Mr ofar cic cere cieroici sis sfeie’s.0 68.5 14.3 4.7 9.6 13.3 3.9 
Michigan.................. 72.3 12.5 3.5 9.0 11.2 3.9 
YABCODRIN .jcscrsievaisvere:meieyeieiaiers 63.1 20.2 9.9 10.3 12.5 4.0 
West North Central 
IVINTTTER OES == 15, 5:515/0)21<:<\0\sisisiere.s 58.7 24.5 13.5 11.0 11.8 5.0 
Ro 47.5 37.0 25.7 11.3 11.2 4.4 
62.3 20.1 9.2 10.9 12.8 4.9 
45.3 41.5 31.3 10.2 8.4 4.8 
44.3 42.4 31.6 10.8 8.6 4.7 
50.6 34.0 22.6 11.3 11.5 4.1 
55.2 29.3 17.0 12.3 11.1 4.3 
61.0 11.1 4.1 7.0 25.3 2.7 
68.8 11.9 2.2 9.7 15.7 3.7 
68.8 8.2 Wane 8.2 17.2 5.7 
70.8 15.3 toil 8.2 10.1 3.7 
ofed 72.4 12.7 5.0 7.9 9.6 5.1 
North Carolina... 61.0 25.9 15.7 10.0 8.7 4.4 
South Carolina... 65.7 21.1 12.3 8.7 8.2 4.9 
Georgia......... 64.0 21.2 10.4 10.8 9.9 4.9 
Gnd aMeE Merja tsaniccdoet 61.2 18.1 6.0 12.0 15.5 5.2 
East South Central 
NSETRUNCKIN Gs astetars cletataisic a eicle 60.7 23.6 13.9 9.7 10.1 5.6 
PRENMERSEO (a5 <2 0 scicieics sc 62.3 22.4 11.3 ilitait 9.8 5.6 
SPAINA SE eis clclele afelaccievans 63.8 21.7 11.9 9.9 8.8 5.7 
Mississippi................ 61.2 34.5 23.2 iiledl Ta) 6.5 
West South Central 
PATICAYISAS Sats cei fes iste aisisie)<7o5si6 52.3 32.2 21.3 10.9 8.5 7.0 
ROUIST TIAN ira tevetareredeinteleve cies « 63.5 19.5 8.4 ital ital 6.0 
EIS oma anc coleisjcciercnies 57.7 24.4 12.0 12.2 11.4 6.5 
BREXAB eter ves ciscaisjajacsieteraa’s,3-0 60.9 22.5 10.0 12.4 12.1 4.4 
Mountain 
IMNONEANIA Seni esters ci!= cyereiale,oj<.< 55.4 29.8 19.2 10.5 10.2 4.7 
SHON ccc casitawets asic 54.6 32.7 20.4 12.3 8.2 4.6 
SMV OMNIN A: o(stc cejsiaciieis sic 62.2 23.8 13.0 10.8 10.2 3.7 
WolGrad Own see sccc cece ness 59.3 21.0 9.4 11.6 13.4 6.2 
New Mexico............... 60.8 24.0 12.0 12.0 10.2 5.2 
PASTRONA T Yas ayeietak'sla:ae-oise: arate 62.6 22.0 10.7 11.3 10.3 5.1 
Uli se ecclesia eto! Sajens: sree 65.8 19.0 7.9 11.1 10.0 5.2 
INGURUR lene ease cee 66.1 17.2 4.7 12.4 13.5 3.3 
Bani 
ashington...............+ 65.9 18.1 6.8 11.2 10.8 5.2 
MOKED OI elect mieie (ala ciciatsic cia,s 62.1 22.5 7.8 14.8 10.6 4.7 
Walifornia. fs edecsaccesss 63.9 16.8 4.8 12.0 14.6 4.6 
Wnited States.......0...00.0. 65.4 16.5 6.3 10.1 13.6 4.5 





Source: table 17. 


Labor and property incomes tend to be larger percentages, and pro- 
prietors’ (principally farm proprietors’) income and transfer payments 
tend to be smaller percentages, of personal income in the states with 
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higher per capita personal incomes.? ‘This tendency for the percentage 
proprietors’-income component is largely a reflection of farm proprietors’ 
income; the small interstate differences in what percentage nonfarm pro- 
prietors’ income is of personal income do not appear to be associated with 
the size of personal income. 

Marked geographic concentrations are found only for the percentage 
property and farm components. Nine states, all located along the Eastern 
seaboard, received 15 percent or more of their personal income in the 
form of property incomes. Farm proprietors’ income was more than 15 
percent of personal income in 10 states, of which 3 were in the South and 
the remainder in the West North Cental and Mountain states. When a 
large percentage of personal income in a state was received either as 
property or farm proprietors’ income, the percentage received as labor 
income was somewhat smaller than average. 

When labor and farm proprietors’ income are combined, they account 
for about 72 percent of personal income, and there is very little relative 
interstate dispersion.’ The combination varies only from 65 percent in 
Delaware (where the percentage property-income component is largest) 
to 78 percent in South Carolina (where the percentage property-income 
component is among the three smallest). There is a weak inverse associa- 
tion between what percentage this combination is of personal income 
and the size of personal income." 

During the 1929-1954 period labor and transfer payments became an 
increasing, and property incomes a decreasing, percentage of personal 
income (table 20). In seven of the eight years from 1929 to 1936, labor 
income accounted for less than 62 percent of personal income; during 
1937-1940 it was 62-63 percent; and since 1941 it has been more than 64 
percent of personal income. Transfer payments have increased from less 
than 2 percent in 1929-1930 to about 5 percent in 1946-1954. Property in- 
come, on the other hand, which was more than 20 percent of personal 
income in 1929-1933, decreased in importance steadily during 1934-1941, 
and has varied within the narrow range of 10-12 percent of personal in- 


® The coefficients of determination between state per capita personal incomes and the 
state percentage components are: for labor income, .19; for proprietors’ income, —.34; for 
property incomes, .53; and for transfer payments, —.44. Similar coefficients for the sub- 
components of proprietors’ income are: farm, —.36; nonfarm, —.o4. All of the coefficients 
except the one for nonfarm proprietors’ income are significant at the .or probability level. 

1° The coefficient of variation for the labor and farm proprietors’ percentage share of 
personal income is 4.1 percent. 

The coefficient of determination between state percentage shares of personal income 
accounted for by labor and farm proprietors’ income and state per capita personal income 
is —.29. 
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TABLE 20 


ComposiTIon oF Unirep SratEs PErsonaL INCoME, 1929-1954, BY YEAR 
(Percentages of personal income) 








Proprietors’ income 





















Labor Propert; Transfer 
Year income Total Nonfarms Farms neo payments 
59.2 17.2 10.2 7.0 21.9 a7 
60.6 15.1 9.6 5.4 22.4 1.9 
60.1 13.2 8.5 4.7 22.5 4.2 
61.6 10.5 6.7 3.7 23.7 4.2 
61.9 11.7 6.7 5.1 21.9 4.5 
63.6 13.0 8.5 4.5 19.4 4.0 
61.2 17.4 8.9 8.5 17.4 4.0 
61.8 15.4 9.6 5.8 17.8 5.1 
62.3 17.3 9.6 7.7 17.1 3.3 
62.8 16.1 9.9 6.3 16.9 4.2 
63.0 16.0 10.1 5.9 16.9 4.1 
63.2 16.6 10.8 5.9 16.1 4.0 
64.3 18.2 11.4 6.8 14.3 3.2 
66.0 19.5 11.3 8.1 12.0 2.5 
68.7 19.0 11.3 7.6 10.3 2.0 
69.2 18.5 11.3 7.2 10.1 2.2 
67.0 18.8 11.6 7.2 10.4 3.7 
62.4 20.1 12.2 7.9 11.1 6.4 
64.3 18.2 10.6 7.7 11.2 6.2 
64.8 18.5 10.4 8.1 11.3 5.4 
65.1 16.6 10.4 6.2 12.2 6.0 
64.8 16.0 10.1 5.9 12.5 6.6 
67.2 16.1 9.8 6.3 11.8 4.9 
68.7 14.8 9.5 5.3 11.6 4.9 
69.8 13.4 9.1 4.3 11.8 5.0 
68.8 13.2 9.0 4.2 12.4 5.6 


ten! apm, able or 
come during 1942-1954. Proprietors’ income and its farm and nonfarm 
components, while volatile, have shown no pronounced trends. 

The Leven estimates for 1919-1921 combine such transfer payments as 
were made during those years with labor income, so that it is necessary 
to deal with their combination rather than with the two components 
separately. The share of total income represented by labor income and 
transfer payments in 1920-1921 is about the same as that found in the 
National Income Division estimates for a decade later. The Leven esti- 
mates for 1919, of the share represented by this combination, however, is 
smaller than it was at any time during the 1929-1954 period; and although 
the share of labor income and transfer payments has increased over the 
latter period, the large jump in 1919-1920 makes it doubtful whether 
this single reading is evidence of a longer trend. Proprietors’ income was 
a larger share in 1919-1921 than at any time during the later period. 
Property income, on the other hand, which decreased from 1929 to 1954, 
was a smaller share in 1919-1921 than in 1929-1954. The behavior of 
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TABLE 21 


INTERSTATE COEFFICIENTS OF VARIATION OF PER Capita INCOME COMPONENTS 
AND COMBINATIONS OF COMPONENTS, 1919-1954, BY YEAR 





Per capita individual components 





Proprietors’ 
Per capita 
Year personal Labor Property Transfers 
income® Total Farmb> Nonfarm> 
27.6 n.a. 28.0 0.3. n.a. 54.1 n.a. 
33.1 2.2. 23.6 a. n.a. 54.9 n.a. 
37.3 n.2. 29.9 na. D.a. 59.3 0.3. 
36.9 40.6 24.2 66.1 36.7 60.8 29.7 
38.9 39.9 27.4 66.7 35.1 61.1 30.0 
39.5 40.3 22.5 56.3 35.5 62.4 21.9 
41.0 39.8 aie 53.5 35.8 66.2 28.0 
39.4 38.5 24.8 60.6 38.1 68.8 34.3 
36.9 36.9 27.3 80.5 32.9 66.2 36.8 
33.7 37.3 29.2 62.9 33.4 63.6 40.9 
34.4 36.9 23.8 59.1 33.0 60.8 27.4 
32.6 37.0 26.4 63.1 32.1 59.3 36.6 
32.9 36.1 24.3 62.0 32.4 56.4 40.0 
33.1 36.5 24.2 63.6 32.4 55.6 38.6 
33.1 36.4 25.7 67.7 33.0 54.6 40.6 
30.6 35.5 29.1 72.1 30.7 52.0 35.8 
26.9 32.9 34.4 78.5 29.8 45.6 32.4 
25.8 30.8 33.7 78.3 30.1 42.4 30.7 
23.6 28.4 30.4 75.0 30.0 40.3 26.9 
22.7 26.9 29.5 73.5 29.4 39.6 21.4 
23.6 30.2 32.1 74.9 28.7 38.1 18.9 
22.6 29.6 38.5 87.9 26.9 37.5 18.2 
21.4 27.7 41.5 92.5 24.5 35.5 22.1 
21.2 26.5 30.0 72.9 23.7 33.9 21.0 
21.8 27.1 34.3 86.5 24.0 35.3 21.5 
21.3 26.6 32.4 77.5 23.0 34.4 20.6 
20.9 25.3 30.5 80.0 20.3 34.0 20.6 
21.2 25.5 25.6 75.6 19.8 33.5 19.0 
20.8 24.4 30.2 89.5 19.0 32.8 18.1 





(Continued on next page) 


these two items, considered in the light of the data for the later period, 
makes it doubtful whether the same classification of property and pro- 
prietors’ income was made in the two sets of estimates. Because of these 
doubts little reliance can be placed on the trends these figures indicate. 

If we may judge by preliminary data for 1939-1951, there was little 
year-to-year change in the interstate coefficients of variation for the per- 
centage components, except for property incomes. The interstate co- 
efficients for the percentage property-income component decreased from 39 
percent in 1939 to 22-23 percent during 1946-1951.” 


12 See my earlier article, “State Per Capita Income Components, 1919-1951,” Review 
of Economics and Statistics, 38 (1956), 449, where the analysis is based on the components 
of state income payments as published in the Survey of Current Business. The 1939-1941 
data are from the August 1945 issue; those for 1942-1947 from the August 1950 issue; 
those for 1948-1949 from the August 1952 issue; and those for 1950 and 1951 from the 


7 
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TABLE 21 (Continued) 


INTERSTATE COEFFICIENTS OF VARIATION OF PER Capira INcomME CoMPONENTS 
AND COMBINATIONS OF COMPONENTS, 1919-1954, BY YEAR 





Combinations of three per capita 




















Combinations of two per capita components components 
Labor and Proprietors’ and All components except 
x Property 
Year Proprie-| Trans- Trans- and Proprie- Trans- 

Property} tors’ fers |Property| fers |transfers| Labor tors’ |Property| fers 
OUD “oadsaganaae na. n.a. 37.7 25.9 0.8. na. 1.a. 40.2 23.7 n.a. 
Pe rah acie eins na. Da. 39.3 30.5 0.a. D.a. 0a. 41.7 + 30.2 n.a. 
Le eRe ape a. n.a. 38.4 40.8 na. D.a. 2.a. 42.8 33.6 0.3. 
MPM eia\asa'a's «= 45.3 31.6 40.2 35.6 22.9 58.2 35.2 44.9 31.5 37.4 
US'S eee 45.0 33.4 39.4 40.0 26.0 58.1 39.5 44.5 33.3 39.2 
MAREN cin /ate-e o0jaicie as 45.7 34.4 38.9 42.0 20.5 55.6 39.6 44.5 33.7 40.3 
Reo ie nisi win icle. orn 46.3 34.8 38.8 47.2 19.3 59.8 44.7 45.3 34.4 41.8 
BED pare to] a/uieraieln'= 45.4 32.6 38.1 45.4 20.2 62.0 43.3 44.6 32.4 39.8 
“Béa 3 Ao genes 42.5 31.2 36.7 41.6 22.5 60.3 40.4 42.1 31.3 37.1 
Dea awn ew. tie ctaeie 42.0 28.6 37.3 31.2 24.0 58.2 31.3 41.7 28.9 33.7 
BAC ataiote ia)a\<)2\<\c1=)= 41.1 30.2 35.9 35.0 20.7 52.5 33.5 40.1 29.8 34.9 
8/4 2s AB OSESRIEIS 40.5 28.0 36.6 28.9 22.8 54.6 29.9 40.1 28.6 32.7 
18) SR enOE Eee 39.5 28.9 36.0 30.3 21.2 52.0 30.5 39.3 29.2 32.8 
RSs jc aia ioiainiain 39.6 29.4 36.3 30.2 21.9 §1.2 30.3 39.4 29.6 33.3 
Ass A65nepepeee 39.2 29.3 36.2 30.4 24.4 50.5 30.8 39.3 29.8 33.0 
fare als indie xiermie 37.7 27.8 35.1 27.8 26.8 47.9 28.0 37.3 27.8 30.6 
AER ere aa e\n/nia\s\a5(0'« 34.2 25.0 32.6 25.7 31.3 42.3 25.6 33.9 25.1 26.9 
MDE e clala v:visiaietaisus 31.7 24.5 30.6 25.9 31.5 39.6 25.6 31.5 24.7 25.8 
BN visio civisie asian 29.3 22.2 28.1 23.1 27.8 87.1 22.9 29.1 22.3 23.6 
LE eee 28.2 21.2 26.4 23.4 25.2 34.2 22.3 27.8 21.1 22.8 
ROADIE « cis.0 veiw sje 31.0 23.0 28.6 24.4 24.2 29.5 21.4 29.6 22.2 24.4 
“i i ee 30.3 22.0 28.0 25.7 28.6 29.0 22.2 28.9 21.2 23.3 
te ee 28.3 20.5 26.7 27.0 31.6 29.9 23.8 27.5 20.1 22.0 
REA eete cata, 5) hw: n:>) 9s 27.1 20.4 25.1 21.8 22.5 27.4 19.6 26.0 19.7 21.8 
UL ee 27.9 21.1 25.6 23.8 24.3 27.8 20.8 26.5 20.3 22.6 
_ SS ARAB 27.2 20.5 25.5 22.4 24.8 28.7 20.3 26.3 20.0 21.8 
U2 26.0 19.7 24.4 20.9 22.7 28.3 20.0 25.2 19.7 21.4 
RETR a eso 1<05 50,0 26.0 20.3 24.5 18.6 18.7 27.9 18.4 25.2 20.1 21.7 
Re rave) ans ta =: 25.2 19.7 23.5 20.3 20.3 27.0 19.2 24.4 19.6 21.3 





Per capita personal income is, of course, the sum of all four components. 

bSubcomponents of proprietors’ income. ; : 

Sources: 1919-1921: Leven, op. cit.; 1929-1954: appendix C, tables 62-67, The state per capita personal incomes 
were weighted by the state’s midyear populations. The coefficient of variation is the standard deviation expressed as a 
percentage of the mean. 


Per Capita COMPONENTS BY YEAR, 1919-1954 


The relative interstate dispersion of per capita proprietors’ income 
tended to increase over the 1929-1954 period; that of the other per capita 
personal income components to decrease (table 21). Per capita property 
income, like per capita personal income, tended to become relatively more 
disperse as income decreased following 1929, and then to show successively 
less relative interstate dispersion thereafter. None of the other com- 
August 1953 issue. Although these income payment components differ slightly from the 
personal income components, the differences for this purpose appear to be minor. Because 


of the year-to-year stability in the interstate coefficients of variations, it was not believed 
worthwhile to recompute these measures on the basis of the personal income components. 
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ponents displayed this precise pattern. The relative interstate dispersion 
of labor income was higher in 1929-1932 than in any of the years there- 
after; that of transfer payments, which, unlike the other components, in- 
creased in absolute amounts during the 1929-1932 period, was somewhat 
erratic, decreasing in 1931 and then increasing thereafter to a peak in 
1935; that of proprietors’ income increased in 1930 only to decrease to its 
lowest point in 1932. 

The year-to-year changes in the relative interstate dispersion of pro- 
prietors’ income are larger than for any other component. When the 
farm and nonfarm subcomponents are examined, it is found that the 
farm subcomponent is largely, though not entirely, responsible for the 
unique behavior of proprietors’ income (chart 7). For every year the 


CHART 7 


INTERSTATE COEFFICIENTS OF VARIATION FOR FARM, NoNFARM, 


AND ALL Proprietors’ INCOME, 1929-1954 
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Source: Table 21. 
interstate distribution of farm proprietors’ income is relatively more dis- 
perse than any other component, subcomponent, or combination of com- 


ponents for which there are data. Too, the year-to-year changes on two 
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occasions were as large as the 1954 coefficient for nonfarm proprietors’ 
income. Nonfarm proprietors’ income became relatively less disperse 
following 1929, but increased in 1932-1933, so that it was more disperse 
in 1933 than in any other year. Since 1933 the relative interstate dis- 
persion of nonfarm proprietors’ income has steadily decreased, with the 
only halting steps occurring in 1935, 1940, 1943, and 1950. While pro- 
prietors’ income will be used extensively in the succeeding analysis, the 
fact that it is greatly influenced by, and has many of the characteristics 
of, farm proprietors’ income will color the role it plays in combining with 
other components to determine the interstate distribution of personal in- 
come. 

Among the combinations of two per capita components, only the com- 
binations of proprietors’ with labor and with property income are difficult 
to summarize. For the other combinations the decrease over the period 
in relative interstate dispersion is the only fact that need be added to the 
summary measures provided by the 1929-1954 averages. In view of the 
increasing relative interstate dispersion for proprietors’ income, the de- 
creasing dispersion for the combination of proprietors’ income and trans- 
fer payments indicates that transfer payments became an increasingly 
effective offset in states in which proprietors’ income decreased relatively. 
Most of the decrease in the relative interstate dispersion for this combina- 
nation occurred after 1945. 

When 1929-1954 averages are used, the combinations of proprietors’ 
and property incomes and of proprietors’ and labor incomes have approxi- 
mately the same relative interstate dispersion. With increasing dispersion 
in proprietors’ income and decreasing dispersion in property and labor 
incomes, these long-period averages ignore significant differences in trend. 
The relative interstate dispersion of both combinations decreased over the 
period, with the larger decrease in the proprietors’ and property income 
combination (chart 8). Except for the 1935 combination of proprietors’ 
and labor income, the relative interstate dispersion of each combination 
was larger than that of proprietors’ income before 1941 and smaller there- 
after. 

The combination of three per capita components may be viewed, as has 
been mentioned before, as a combination of a single component with a 
combination of two components. Such a viewpoint yields three com- 
parisons for each combination of three components. For example, the 
combination of labor, property, and proprietors’ incomes yields compari- 
sons between labor and the combination of property and proprietors’ in- 
comes, between property and the combination of labor and proprietors’ 
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CHART 8 
INTERSTATE COEFFICIENTS OF VARIATION FOR LABor, PROPERTY, AND 
ProprizTors’ INCOME, AND THEIR COMBINATIONS, 1929-1954 
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incomes, and between proprietors’ and the combination of labor and prop- 
erty incomes. To avoid the cumbersomeness of such multiple compari- 
sons, each of four combinations of three components is compared only 
with per capita personal income—that is, with the combination of all four 
components. The difference between per capita personal income and the 
combination of the per capita proprietors’, property, and labor incomes, 
for example, yields the difference which can be attributed to the effect 
of excluding transfer payments from personal income. 
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All of the combinations of three components show decreasing relative 
interstate dispersion over the period. The exclusion of transfer payments 
from per capita personal income has the smallest effect, changing the 
interstate coefficients of variation by .8 percentage points or less in any 
year. In five of the years, 1935 and 1941 to 1944, the exclusion of transfer 
payments left the relative interstate dispersion unchanged. In 1938 and 
1940, the relative interstate dispersion of per capita personal income 
was slightly greater than that for the combination which excluded trans- 
fer payments, indicating that in these years the interstate distribution of 
transfer payments tended to accentuate the interstate differences in the 
other components. 

The exclusion of per capita labor income from personal income results 
in lower relative interstate dispersion in every year except 1930 to 1934 and 
1948. During the 1930-1934 period, the interstate dispersion of property 
income was particularly high, while property income was greater than 
proprietors’ income and was little affected by the small amounts of 
transfer payments. In 1948 both transfer payments and proprietors’ in- 
come had more relative interstate dispersion than in the years immedi- 
ately before and after 1948, and apparently some of the increased dis- 
persion was due to increased amounts of these items in states with the 
higher property incomes. Typically, labor income is higher in states with 
the higher property, nonfarm proprietors’, and transfer payments. 

The interstate distribution of per capita personal income is relatively 
more disperse when proprietors’ income is excluded, and relatively less 
disperse when property income is excluded. The relative interstate dis- 
persion of per capita income excluding property income, while smaller 
than that for per capita personal income, shows less downward trend than 
any of the three-component combinations. Thus, the downward trends 
in the relative size and interstate dispersion of property incomes play a 
leading role in the downward trend of the relative interstate dispersion 
of per capita personal income. 

The relative interstate variation of the 1919-1921 per capita com- 
ponents (estimated by Leven), while somewhat more consistent than 
are the percentage components with the 1929-1954 coefficients, has be- 
havioral characteristics that are difficult to reconcile with those of the 
latter period. The year-to-year variations within the 1919-1921 period 
tend to be as large as those found during 1929-1954 for the combinations 
that include proprietors’ income. The labor income and transfer pay- 
ments combination is of approximately the same level and has approxi- 
mately the same amplitude of year-to-year change as is found in the latter 
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period. When these two are combined with property income, the level 
is lower than would be expected on the basis of the data for the later 
years, presumably because of the smaller relative interstate variation in 
property incomes coupled with its smaller share of the total (above, table 
20). Proprietors’ income is volatile in the data for both periods, and it 
would be difficult to say whether its relative interstate variation in 1919- 
1921 was more or less than would be expected on the basis of the 1929- 
1954 data. When proprietors’ income is combined with property income, 
the year-to-year changes in relative interstate dispersion tend to be 
cumulative, rather than compensating as they are in the 1929-1954 period. 


Accorpion EFFEcT 

In chapter 2 it is shown that the relative interstate dispersion of per 
capita personal income tends to decrease as the national level of personal 
income increases, and vice versa. One clue as to how this accordion 
effect operates on relative interstate dispersion is provided by the inverse 
association between state income level and the size of the state’s sensitivity 
index (chapter 3). It is also found that the decrease in the relative inter- 
state dispersion of per capita personal income over the 1929-1954 period is 
greater than can be explained by the accordion effect. Do all, or only 
some, of the components and combinations of components show the same 
accordion effect? Is there also some trend in the changes in the relative 
interstate dispersion of the components and their combinations, not ac- 
counted for by the accordion effect? If so, what is the direction of this 
trend? This section will be devoted to an examination of these questions. 

With the exception of proprietors’ income, its farm subcomponent, and 
its combination with transfer payments, the accordion effect is found in 
all of the components and their combinations (table 22). For example, 
as the national level of labor income increases, the relative interstate dis- 
persion of labor income decreases, and vice versa. On the other hand, 
there is a direct association between the national level of per capita farm 
proprietors’ income and its relative interstate dispersion—that is, they 
tend to change together and in the same direction. The accordion effect 
is most marked for labor income and the combinations of components 
in which it is included. It is least marked for transfer payments and 
nonfarm proprietors’ income. 

When time is introduced as an independent variable and a multiple 
correlation computed, time is a significant variable for all of the indi- 
vidual components except labor income. Except for the single com- 
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TABLE 22 


RELATIONSHIP OF CHANGES IN INTERSTATE COEFFICIENTS OF VARIATION TO CHANGES IN 
IncoME LEVEL AND TIME, 1929-1954, BY COMPONENT AND COMBINATION OF COMPONENTS 








Coefficients of determination® between interstate 
coefficient of variation and 














Level of specified income Time, net 
of level of 
i ] specified 
; be te k And time |Net of time income 
Per capita component or combination of components Simple (multiple) | (partial) (partial) 
Single components 
fPipt ea TL COMIG eyaveelatefateinieisial<ls|olale/-daielelal<lsteiais\-icieta\s\eleleinie /o\c\= —.90 be —.34 ~ 
IPrOTMIC LOLA INCOME ccc cechic cence ss celtic Sie cSeaten 58 - 82 -30 .57 
Farm proprietors’ income. ..............+eeeeeeeees - 60 .73 -16 «31 
Nonfarm proprietors’ income?................0ss008- —.67 Acid = .32 
PEL ODAKEYPINICOIIG pete iatayatsis nicio lnc siniarele ctasleicte fa. ele' cra taveveieis ayaa —.70 .75 —.45 —.17 
PEFSUIBLE PAY INCN Uso (21s /<;0101<)sy010 «/s\s'e)010"0,a,e/eiere\ vila sieve, sia\eiea sieve —.67 93 —.52 .79 
Combination of two components 
Labor and proprietors’ income.............+++sseeeeeeeee —.91 x —.46 Me 
Labor/and property income. ........0.scc0cccerecccecceccs —.91 * —.55 = 
Labor income and transfer payments.............-...-00 —.92 » —.40 * 
Proprietors’ and property income.................2.00005 —.76 * - Cy 
Proprietors’ income and transfer payments................ =. 88 BL 86 
Property income and transfer payments.............-...- —.84 . 86 —.57 —.16 
Combination of three components 
Labor, proprietors’ and property income..............-..- —.91 = —.50 A 
Labor and proprietors’ income and transfer payments. ..... —.93 : —.51 * 
Labor and property income and transfer payments......... —.93 * —.60 - 
Proprietors’ and property income and transfer payments.... —.86 i —.34 Ss 
Combination of all four components 
Per capita personal income................sececeeeeceees —.92 .97 —.56 —.59 


*Coefficient not significant at .05 probability level. 

The sign has been retained to show the direction of the relationship. The logarithms of the interstate coefficient of 
variation and of the income components were used in obtaining these coefficients of determination. 

bSubcomponents of proprietors’ income. 

Sources: Coefficients of variation, table 21; income level, table 2, and appendix C, tables 62-67. 
ponents, however, time is significant only for two combinations of two 
components and for per capita personal income. 

One of the weaknesses of working with the gross relationship be- 
tween the interstate coefficients of variation and the national income level 
for a period such as 1929-1954 is that there is a pronounced upward drift 
in income levels and a pronounced downward drift in the coefficients for 
most of the components. While income levels probably decreased in 
enough years to provide a reversible relationship,’* the intensity of these 
drifts often is enough to insure significant coefficients of determination. 
Thus, time, as reflected in the income level, may be largely responsible 


*8 The relationship is between the logarithms of the variables, so that the regression 
coefficient would, if it were calculated, describe the percentage change in the coefficient of 
variation associated with a one percent change in the level of income. When the sign 
of the regression coefficient is negative, the changes are in opposite directions; when the sign 
is positive, the changes are in the same direction. 
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for the size of the coefficients of determination. The coefficients of partial 
determination provide an adequate separation of the two sets of inter- 
related forces, the changes in level and in time. 

After the influence of time is taken into account, the relationship be- 
tween changes in income level and the coefficients of variation has the 
same sign in all but two cases. The apparent relation between relative 
interstate dispersion of nonfarm proprietors’ income and changes in its 
level is due to the fact that both variables are related to time. The 
apparent relationship for the combination of proprietors’ and property 
incomes is traced to the combined effects of changes in level and time, 
neither of which is significant after account is taken of the effects of the 
other. 

Only property income, taken alone and in combination with transfer 
payments, shows a tendency to become less disperse over the period than 
can be accounted for by changes in its level. Changes in the relative 
interstate dispersion of labor income are adequately accounted for by 
changes in its level, and time is not significant as an independent variable. 
The relative interstate dispersion of proprietors’ income and transfer pay- 
ments, on the other hand, tends to increase. The marked tendency 
toward decreasing relative interstate dispersion observed for per capita 
personal income thus apparently stems largely from the behavior of per 
capita property income. Property income tends to be a larger share of 
personal income in states with higher per capita personal incomes; it has 
been a decreasing share of personal income over the 1929-1954 period; and, 
on a per capita basis, it is becoming more nearly equally distributed among 
the states. These three facets of its behavior have combined to exert a 
powerful influence on the relative interstate dispersion of per capita 
personal income. 


Chapter 5 


OCCUPATIONAL EARNINGS 


ONE OF THE sources of variation in state per capita incomes is in the 
varying occupational structure of the states. Both the wage and salary 
earnings for different occupations and the numbers in each occupation 
vary from state to state. The Census of Population, 1950 provides data 
for 1949 which permit a rough, though fairly acceptable, analysis of state 
earning differentials in these terms. Wages and salaries were almost 
two-thirds of personal income in 1949. 


OccupPaTIONAL Earnincs DistrIBuTION 


The average annual earnings of those persons in the experienced 
labor force who received wages and salaries in 1949 varied by occupation 
from a low of $488 among private household laundresses, living out, to 
a high of $7,335 among airplane pilots and navigators (table 23). When 
male and female wage and salary workers are considered separately, the 
range of occupational averages is narrowed slightly for males, from $551 
for newsboys to $7,412 for airplane pilots and navigators, and drastically 
for females, from $250 among apprentices in the building trades, not 
elsewhere classified, to $4,118 among lawyers and judges. The differences 
in the distribution of occupational averages for male and female wage 
and salary workers is based largely on the almost universal tendency for 
the females in a particular occupational category to have lower average 
earnings than the males. One consequence of the male-female differ- 


+ Thirteen of the 14 occupations in which female earnings are higher than those of 
male workers are predominantly male occupations: “‘athletes”; “telegraph messengers’; 
“newsboys”; “members of the armed forces” (i.e., not employed since leaving the armed 
forces); “apprentice bricklayers and masons, carpenters, and electricians”; ‘‘bootblacks”; 
“marshals and constables”; “lumbermen, draftsmen, and woodchoppers”; “laborers in saw- 
mills, planing mills, and millwork’’; “laborers in ship and boat building and repairing”; and 
personal service workers in “‘nonmanufacturing industries.” “Library attendants” is a pre- 
dominantly female occupation. 
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TABLE 23 


FREQUENCY DIsTRIBUTION OF 1949 AVERAGE ANNUAL OcCUPATIONAL EARNINGS 
(Number of occupations) 





Average Annual Earnings Males Females | All Earners 
5 27 10 
5 27 
5 53 14 

12 70 23 
33 81 41 
44 58 49 
52 30 55 
61 26 52 
44 18 30 
26 16 25 
34 10 27 
17 2 17 
17 2 ll 
9 1 8 
7 15 
ll 8 
ll ll 
8 6 
8 2 
4 3 
2 2 
6 5 
421 421 422 





Source: computed from an unpublished tabulation, identified as D-6, of a 3.3 percent sample of 1950 census of 
population returns. Aggregate wages were computed by multiplying the midpoint of each wage and salary class by the 
number in the class and summing over all classes. The midpoint of the $10,000-and-over class was assumed to be 
$17,500, a figure obtained by rounding averages of earnings reported in Statistics of Income, I, for several years. 
In computing the averages, only class 1 and 2 workers (“private wage and salary workers” an overnment workers” 
who reported wage income were included. Occupational categories chiefly for the self-employed fete _—— 
managers, proprietors, etc.; unpaid farm laborers; and self-employed farm service laborers) have been omitted. 
entials is that the average annual earnings of all workers in an occupa- 
tional category will tend to be between the corresponding averages for 
males and females, considered separately. 

The average earnings for a particular occupation are based on the 
reported 1949 wage and salary earnings of a 3.3 percent sample of all 
persons who were classified (1) as either “private wage and salary 
workers” or “government workers,” (2) as attached to the occupation, 
and (3) as having wage or salary income in 1949.7 The income of 
workers who were self-employed or were unpaid family workers during 
the census week (ordinarily a week in April 1950) does not enter these 
computations. Occupational classification is on the basis of the job held 
during the census week or, for those unemployed at that time, on the 
basis of the last job held. Persons having no wage and salary income 
in 1949 are excluded. 

Although certain occupational categories are clearly designed for the 


? For definitions of these and subsequent terms used in this section, see “Introduction,” 
vol. 2, U. S. Census of Population, 1950. 
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self-employed (e.g., “Managers, officials, and proprietors (n. e. c.)—self- 
employed”), a few persons in these categories may have had 1949 wage 
and salary income, either from employment which differed from that 
during the census week or as supplementary to their self-employment 
income. Some 24 occupational categories* clearly designed for the self- 
employed are omitted from this analysis. For a number of occupations, 
such as those of professional workers, in which there are both self- 
employed and wage earners, the number of private wage workers and 
government employees with 1949 wage or salary income is large enough 
to make it possible to compute acceptable average wage and salary earn- 
ings. 

The most detailed census classification of occupations is still fairly 
broad. Within a single category there is room for a wide variety of 
operations and a still wider range of skills with which the operations are 
performed. Simply to mention that persons of differing ages, training, 
and experience can be classified in the same occupation on the basis of 
the job held during a particular week is enough to make this point. 
Too, while the basis of the classification is the job held during a given 
week, the earnings refer to the previous entire calendar year. Thus, 
there is room for considerable variation to arise from differences in 
occupations during the income year, in the length of the work year, and 
in the length of the work weeks during the year. For only one char- 
acteristic, sex, do the data make a direct distinction. 

The use of the occupational averages implicitly assumes that the 
earning differences between occupations are significantly greater than 
the variation within the occupational categories. Although this assump- 
tion has not been tested explicitly, the relatively large number of cases 
in each occupation and the wide range of occupational averages (table 
23) would lead to the conclusion that the occupational classification as 
a whole is significant, even though the differences between a pair of 
occupational categories may not be so. Of more importance for present 
purposes is the assumed existence of a hierarchy of occupations, so that 
within a given setting, for example, carpenters will have a unit pay scale 
always somewhat higher than construction laborers and lower than engi- 
neers. There are some data which show that this assumption is not too 
unreasonable.* 

* These are farmers, unpaid family workers, self-employed farm service laborers, and 
21 categories of managers, officials, and proprietors—self-employed. 

*Herman P. Miller, in Income of the American People, New York, 1955, pp. 55-58 and 


108-109, on the basis of a study of 1939 and 1949 census data for those intermediate occu- 
pations for which comparable data are available, shows that there is a strong tendency for 
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STATE VARIATION IN EARNINGS 


The population census also provides the data necessary to estimate by 
state the 1949 average annual wage and salary earnings of persons in the 
experienced labor force who reported 1949 wage or salary income (table 
24, column 2). By state these earnings varied from $1,408 in Mississippi 
to $2,974 in Michigan and $3,000 in the District of Columbia. 

The average annual earnings per wage and salary worker reported by 
the census for 1949 were $2,556; when the National Income Division 
estimate is made comparable insofar as possible, it is about 13.4 percent 
higher. There are many facets of census techniques which contribute to 
some understatement of income on census returns.” In common with 
many enumerative surveys, the census reports rely heavily on the knowl- 
edge and memory of the person (typically the housewife) whom the 
enumerator is able to interview. Although wage and salary income is 
somewhat better reported than income from other sources, it still appears 
to be underreported. In part, this may be due to failure to recall, and 
thus to report, wages and salaries from temporary and secondary jobs 
or from overtime, bonuses, and other sources of nonrepetitive payments. 
In part, it may reflect the respondent’s lack of information, particularly 
when asked to report for workers dependent on piece-work rates or tips. 

If every person’s earnings were underreported to the same extent, or 
if the extent to which reported earnings deviated from true earnings were 
uncorrelated with any of the characteristics which vary significantly by 
state, then the underreporting in the census figures might affect the 
earnings level but not the relative position of the states. 

There is some evidence, however, that wage and salary income is 
underreported to a greater relative extent at higher than at lower earning 
levels. Whether there is also greater underreporting in the higher than 
in the lower earnings of states can be examined by comparing the average 
earnings reported by the census and those estimated by the National 
Income Division, after the latter are adjusted to make them as conceptu- 
ally comparable as possible with census definitions (chart 9). Among 
the states with the lowest earnings, the adjusted National Income Di- 
the occupations to maintain their same relative position over the 1939-1949 period. This 
tendency is accompanied by a tendency for the earning rates of the lower-ranking occupa- 
tions to increase relative to the higher-ranking occupations, and for the relative dispersion 
within the occupations to decrease. There are only 158 intermediate occupations for males 
and 67 for females. Were information on earnings rates for each detailed occupation 
available by state for even a single year, an examination of whether every state had the 
same occupational hierarchy would test this assumed relationship much more adequately. 


5 Herman P. Miller, “An Appraisal of the 1950 Census Income Data,” Journal of the 
American Statistical Association, 48 (1953), 28-43. 
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TABLE 24 


Reporrep AND Ratre-ConsTaNT 1949 AVERAGE ANNUAL OccuUPATIONAL EARNINGS, 
BY STATE, FOR ALL WAGE AND SALARY WORKERS 


Percentage differences; 





Average annual Differences between attributable to 
earnings state and national Difference occupational 
between state 
reported and 
Rate- rate- Composition] Earning 
Rate- Reported constant constant (national | rates (state 
State Reported | constant earnings earnings earnings weights) weights) 
(1) (2) (3) (4) (5) (6) (7) (8) 
New England 
Maine....... +] $2,065 $2,346 $— 491 $—171 $—281 — 6.8 —13.6 
New Hampshire. 2,193 2,392 — 363 —125 —199 — 5.0 — 9.1 
Vermont........ 1,997 2,363 — 6559 —154 —366 — 6.1 —18.3 
Massachusetts. . . 2,610 2,570 54 53 40 2.1 1.5 
Rhode Island....} 2,359 2,508 — 197 - 9 —149 — .4 — 6.3 
Connecticut... .. 2,795 2,636 239 119 159 4.7 5.7 
Middle Atlantic 
New York...... 2,921 2,588 365 71 333 2.8 11.4 
New Jersey..... 2,959 2,646 403 129 313 5.1 10.6 
Pennsylvania... . 2,630 2,642 74 25 88 1.0 3.3 
East North Central 
SOW ea sne-s's'e 2,797 2,644 241 127 153 5.0 5.5 
Indiana......... 2,652 2,586 96 69 66 2.0 2.5 
Illinois......... 2,936 2) 629 380 112 307 4.4 10.5 
Michigan....... 2,974 2,660 418 143 314 5.7 10.6 
Wisconsin....... 2,586 2,562 30 45 24 1.8 9 
West North Central 
Minnesota...... 2,472 2,546 — 84 29 — 74 1.2 — 3.0 
DPM aievicm)sic es 2,312 2,482 — 244 — 36 —170 — 1.4 — 7.4 
Missouri........ 2,422 2,512 — 134 — 6 — 90 — .2 — 3.7 
North Dakota...} 2,007 2,400 — 6549 —117 —393 — 4.6 —19.6 
South Dakota...| 2,028 2,397 — 528 —120 —369 — 4.8 —18.2 
ebraska....... 2,262 2,490 — 294 — 27 —228 -— 1.1 —10.1 
ndtesdtee 2,372 2,564 — 184 47 —192 1.9 — 8.1 
South Atlantic 
Delaware....... 2,752 2,554 196 37 198 1.5 (cs! 
Maryland....... 2,652 2,552 96 35 100 1.4 3.8 
Mitateistaes bis.+ 3, 2,499 444 — 18 501 ey | 16.7 
Virginia......... 2,277 2,401 — 279 —116 —124 — 4.6 — 5.4 
West Virginia. .. 2,412 2,490 — 144 — 27 — 78 -—1.1 — 3.2 
North Carolina. . 1,841 2,235 — 715 —282 —394 —11.2 —21.4 
South Carolina. . 1,740 2,169 — 816 —348 —429 —13.8 —24.7 
G i 1,801 2,241 — 755 —276 —440 —11.0 —24.4 
2,064 2,303 — 492 —214 —239 — 8.5 —11.6 
2,024 2,399 — 632 —118 —375 — 4.7 —18.5 
1,956 2,369 — 600 —148 —413 — 5.9 —21.1 
1,832 2,292 — 724 —225 —460 — 8.9 —25.1 
1,408 2,180 —1,148 —337 —772 —13.4 —54.8 
1,594 2,244 — 962 —273 —650 —10.8 —40.8 
2,114 2,383 — 442 —134 —269 — 5.3 —12.7 
2,238 2,527 — 318 10 —289 4 —12.9 
2,277 2,445 — 279 — 72 —168 — 2.9 — 7.4 
2,461 2,443 — 95 — 74 18 — 2.9 ot 
2,300 2,397 — 256 —120 — 97 — 4.8 — 4.2 
2,557 2,498 il — 19 59 — .8 2.3 
2,412 2,526 — 144 9 —114 4 — 4.7 
2,364 2,422 — 192 — 95 — 58 — 3.8 — 2.5 
2,397 2,382 — 159 —135 15 — 5.4 6 
2,610 2,594 54 77 16 3.1 6 
2,839 2,420 283 — 97 419 — 3.9 14.8 
2,774 2,526 218 9 248 4 8.9 
2,668 2,430 112 — 87 238 — 3.5 8.9 
2,870 2,551 314 34 319 1.4 11.1 





Col. 2—Computed from table 94, Census of Population, 1950, for each state. The averages relate to wage and salary 


“workers with 1949 earnings. The midpoint of the $10, 000-and-over class was assumed to be $17,500 (see table 23). 


Col. 3—Estimated from the occupational averages underlying table 23 and the state’s experienced labor force in each 
occupation (table 73, Census of Population, 1950, for each state). These computations were made by the Bureau of the 
Census as a special tabulation. ; 

Col. 4—The difference, column 2 minus $2,556, the weighted average of column 2. ; : 

Col. 5—The difference, column 3 minus $2,517, the weighted average of column 3. The numbers in the experienced 
labor force were used as weights. The result is the difference between state and national occupational composition 
weighted by national average annual occupational earnings. . f : 

Col. 6—The difference, column 2 minus column 3. The result is the difference between state and national average 
annual occupational earnings weighted by the number in each occupation in the particular state. These differences are 
affected by the $39 discrepancy between the weighted averages of columns 2 and 3. 

Col. 7—Column 5 expressed as a percentage of the weighted average of column 3 ($2,517). 

Col. 8—Column 6 expressed as a percentage of column 2. 


122 STATE INCOME DIFFERENTIALS, 1919-1954 
CHART 9 


NarTIonaL INcomeE Division AND Census EstimaTEs OF STATE AVERAGE ANNUAL 
Earnincs OF WAGE AND SALARY WorKERS, 1949 


Adjusted NID 
(dollars) 
3, 800 


3,400 


3, 000 


2,600 


2,200 


1, 800 





1,400 
1, 300 1,800 2,300 2,800 3,300 
Census (dollars) 


Sources: The National Income Division estimates of state wage and salary income were ad- 
justed to conform roughly with Census definitions, by subtracting from them the sum of 
military wages and salaries and farm wages paid in kind, and dividing the remainder by 
the number of wage and salary income recipients shown in the Census of Population, 1950. 
Nonfarm wages paid in kind should also have been subtracted from the National Income 
Division state wage and salary income figures, but state estimates of nonfarm wages paid 
in kind were not available. The Census data are from table 4, column 2. 


vision estimates are only about 3 percent higher than those of the census. 
At the other end of the distribution, the differences are in the neighbor- 
hood of 14-16 percent, somewhat higher than average.? The inability 


° The least-squares regression line fitted to these data is Xj = —505 + 1.332Xy (where 
X19 is the adjusted National Income Division state annual earning per worker estimated from 
Xo, the state average annual earnings of wage and salary workers reported in the population 
census). Such a line indicates that, on the average, census earnings are about 3 percent 
below the adjusted National Income Division estimates at the level of the state with the 
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to remove nonfarm wages paid in kind from the National Income Di- 
vision estimates could account for some part of these interstate differ- 
entials in the two series only if in-kind payments tended to be relatively 
larger in the areas showing higher earnings, a condition which seems 
highly unlikely. 

Thus, the census wage and salary income estimates clearly seem to 
be biased in the direction of greater relative underreporting as state earn- 
ings per worker increase. 

One consequence of this bias is that the census distribution of state 
earnings per worker is more closely grouped around the mean—that 
is, the census earnings are less disperse than the adjusted National In- 
come Division estimates. The tendency toward a more compact group- 
ing of the states by size of average earnings would not be of great im- 
portance for the present analyses if the rank order of the states were 
the same in both distributions. Although there is a strong tendency in 
this direction, such is not the case.’ The states which have a higher rank 
on the basis of the National Income Division estimates than on the basis 
of census data do not appear to have any important characteristic which 
differentiates them significantly from the states which have lower ranks 
on the same basis. Farm and highly industrialized states, sparsely and 
densely populated states, and high- and low-income states all are repre- 
sented in both groups. There is some tendency for states west of the 
Mississippi to have lower ranks and those east of the Mississippi to have 
higher ranks on the basis of National Income Division estimates. Ex- 
cept for the slight differences based on the broad geographic distinction 
provided by the Mississippi River, the differences in rank order appear 
to be random. 

The effects of the state biases in the enumerative census data are 
difficult to appraise. When there are alternative methods of analysis, a 
method may be chosen which tends to dampen these effects on the final 
results; but such a choice is rarely available, nor has any method been 
found for adjusting the basic census data for these biases. The census 
data must be used as they are without adjustment, if at all. An appraisal 
of the significance of the analytical results, however, must take some 
fowete census earnings, and 16 percent below at the level of the state with the highest 
census earnings. This regression line differs significantly from a line of proportional change, 
X19 = 1.134X_, which passes through the origin and the weighted means of the two 
earnings series. 

7 The coefficient of rank correlation between the two distributions is .96. 

* West of the Mississippi River, 14 states have lower and 7 states higher ranks on the 


basis of adjusted National Income Division estimates than on the basis of census earnings. 
East of the Mississippi, 8 states have lower and 13 higher ranks on the same basis. 
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account of the interstate differentials between the enumerative census 
data and the estimates prepared by the National Income Division largely 
on the basis of establishment data. 


STaTE Rate-ConsTant EARNINGS 


Some part of the differences between the state and national reported 
average annual earnings of wage and salary workers (table 24, column 4) 
may be due to varying state occupational compositions. A state with a 
relatively larger proportion of its labor force attached to the lower-paying 
occupations might be expected to have a lower average annual wage and 
salary earning than a state with a relatively smaller proportion in these 
categories. The effects of these compositional differences may be ap- 
praised by computing, for each state, an average earning that reflects only 
differences in occupational composition. This may be done by weighting 
the national average annual earning in an occupation by the number in 
the experienced labor force in the state attached to the occupation, and 
summing the results for all occupations to obtain an estimated average 
earning figure for the state (table 24, column 3). Since the same national 
occupational earnings are used in each state (only occupational composi- 
tion is allowed to vary), these figures may be said to be rate-constant. 

Although the state rate-constant earnings are expressed in dollars, 
their similarity to constant-weight index numbers is readily apparent. 
Rate-constant earnings provide one method of valuing the occupational 
composition of each of the states. The average annual earning of all 
wage and salary workers in the nation in a particular occupation is used 
as the weight for the (relative) numbers in a particular occupation. If 
the state rate-constant earnings were divided by their average (the rate- 
constant earning for the nation), the quotient, expressed to base 100, would 
provide an index number showing the relative value of a state’s occupa- 
tional composition (with the national occupational composition equal to 
100). While the conversion of the rate-constant earnings to index-num- 
ber form might help to avoid some misinterpretation, the dollar form 
has been retained for expository purposes.? 

Attention should be called to several circumstances which make the 

® The similarity of rate-constant figures to physical-volume index numbers, coupled with 
the fact that index numbers are constructed under a set of formal rules, should help to 
avoid attempts to interpret the rate-constant figures in a causal framework. Actually 
changing the occupational earning rates in each state to the point that the rates were the 
same throughout the nation would, of course, start (or be part of) a chain of interactions 
which would also change the state occupational structure. The use in these computations 


of the same occupational earning rate in each state is intended only as a statistical device 
for valuing the occupations and combining their values into a series of figures comparable 
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results only approximations: First, the occupational averages (distributed 
in table 23) were computed from a 3.3 percent sample and are subject to 
some sampling error; however, for most occupations the sample is large 
enough to keep the error small. Moreover, the data were collected by 
class interval, and the uppermost open-end class ($10,000 and over) has a 
fairly low limit for many professional and managerial occupations. Too, 
the tabulation from which these occupational averages were computed 
included only the earnings of those whose wage and salary income ex- 
ceeded their self-employment income. Secondly, the average reported 
earnings by state were computed from tables relating to wage and salary 
income reported by persons in the experienced labor force. Thus, these 
data included persons primarily self-employed but with some 1949 wage 
and salary earnings, and excluded wage earners who reported no wage 
and salary earnings for 1949. Thirdly, the only state data by detailed 
occupation suitable for computing a state rate-constant earning relate 
to the total numbers of persons in the experienced labor force. These 
numbers include both the self-employed and persons without 1949 wage 
and salary income. The only corrective measure which appeared feasible 
was to omit from the analysis the occupational categories designed chiefly 
for the self-employed. It was not possible to accord separate treatment 
to those persons in the other categories with only self-employed income, 
with only wages and salaries, and with both wages and salaries and self- 
employment income. 

Despite the statistical and conceptual differences among the three 
bodies of data used, only moderate differences appear at the national level. 
The national average reported earning, $2,556 per worker, probably is the 
firmest of the available figures. The weighted average of occupational 
earnings (derived from the data underlying table 23) is about 1.1 percent 
lower, $2,528; and the weighted average of the state rate-constant earn- 
ings, $2,517 (table 24, column 3), is about 1.5 percent lower. Smaller 
differences are found for males and larger differences for females.’° A 
number of factors affect these comparisons. A larger proportion of the 
females in the experienced labor force were without wage and salary 
between states. The technical aspects of constructing and interpreting these rate-constant 


earnings are discussed in appendix B. 
1° The national average earnings for males and females computed from these bodies of 


data are: Males Females 
Reported earnings $2,910 $1,667 
Occupational earnings (3.3 percent sample data) 2,905 1,648 
Rate-constant earnings 2,908 1,616 


For males, occupational and rate-constant earnings differ from reported earnings by 0.1 
to 0.2 percent; for females, by 1.1 to 3.1 percent. 
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earnings in 1949, and of all persons without earnings the females tended 
to be attached to the lower-paying occupations." The number of females 
included in the 3.3 percent sample tabulation is a larger proportion of 
females in the experienced labor force and matches more closely the 
number of females with wage and salary income than do the correspond- 
ing figures for males.’” Too, there is some evidence that a larger pro- 
portion of males than of females in the occupational classifications pri- 
marily for the self-employed (and thus excluded) have some wage and 
salary income." 

Even at the national level, where their size can be measured, these 
factors are difficult to evaluate. The biases that they introduce in the 
rate-constant figures for particular states are unknown. Unless their 
differential effects among states are large, the differences between the 
state and national rate-constant earnings may be accepted as indicative of 
the differences in state occupational composition (table 24, columns 5 and 
7). In most states the effect of holding rates constant is to reduce the 
difference between the state and national earnings: in only three of the 
states—Utah, Wisconsin, and Wyoming—are the differences increased.* 
Thus some but not all of the differences in state earnings may be 


12 This tendency is confirmed by an examination of the D-6 tabulation underlying table 
23, in which the number of wage and salary workers without earnings is shown. Approxi- 
mately 9.8 percent of the male and 15.1 percent of the female wage and salary workers 
were without 1949 earnings. When the occupations are classified as having earnings above 
or below the average of the major occupational group in which they are located, and wage 
and salary workers without earnings are distributed by these categories, it is found that 
80 percent of the females and 55 percent of the males are in occupations with earnings 
below the major-group average. 

*2The number of female wage and salary workers and government employees repre- 
sented by the 3.3 percent sample (i.e., 30 times the number of returns) is 94.6 percent of 
the females in the experienced labor force in the categories included in this analysis; the 
corresponding percentage for males is 91.4 percent. The 3.3 percent sample represents 98.3 
percent of the females reporting wage and salary income; the corresponding percentage for 
males is 91.3. 

*8 When the number of self-employed workers without wage and salary income, as 
shown in the 3.3 percent sample tabulation, is compared with the numbers in the self- 
employment classifications excluded from this analysis, the following results are obtained: 


(1) Thousands of self-employed workers without Males Females 
wage or salary income 2,349 714 
(2) Thousands of persons in the experienced labor force in 
occupational categories chiefly for self-employed persons 6,981 774 
(3) Line (1) as a percent of line (2) 33.6 92.2 


These comparisons could be affected by sampling error and should be taken only as indi- 
cative. 

*“For the sake of clarity it should be noted that the above statement is based on the 
absolute size of the differences in columns 4 and 5. In a state like Pennsylvania the devia- 
tions of reported and rate-constant earnings are in different directions from their national 
averages, but the rate-constant earning deviation is the smaller. 
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attributable to differences in occupational composition among the states. 

Some notion of how much the state occupational compositions vary 
from the national composition is afforded by column 7. In this column, 
the rate-constant earnings (column 3) are looked upon as the occupational 
composition of a state weighted by average occupational earnings, and 
the difference for the state from the national average occupational com- 
position is expressed as a percentage of the national average. Thus, it 
can be said that Maine’s occupational composition is 6.8 percent less 
remunerative than that of the nation as a whole; since it is less remunera- 
tive, it can be called an “unfavorable” composition. The interstate 
range is from South Carolina’s unfavorable (13.8 percent below average) 
to Michigan’s favorable (5.7 percent above average) occupational com- 
position. Most of the 19 states with favorable occupational compositions 
include a large metropolitan center or are located, like Connecticut, in a 
heavily populated and industrialized area. The most unfavorable occu- 
pational compositions are found in the South. Five states—Arkansas, 
Georgia, North Carolina, Mississippi, and South Carolina—have occupa- 
tional compositions which depart from the national average by more than 

“To percent. _ 

The differences between state reported and rate-constant earnings can 
be used to obtain some indication of the magnitude of the state differ- 
ences in rates for similar occupations (table 24, columns 6 and 8). Since 
data on the average earnings of persons within a particular occupation are 
not available by state, it is not possible to compute a state composition- 
constant earning using national occupational composition as weights.’® 
Consequently, the weights used in computing these columns vary from 
one state to another. This fact seriously limits the interstate comparable- 
ness of these data. Although the state-weighted earning-rate differences 
contribute little toward an understanding of interstate differentials, they 


*® Although the terms “favorable” and “unfavorable” will be used throughout the re- 
mainder of this book without quotation marks, they are put in quotation marks here to call 
attention to the technical sense in which they are used as adjectives to modify the noun 
“composition.” A favorable (unfavorable) composition means only that the state’s rate- 
constant earning is larger (smaller) than the national average earning. 

*® As shown in appendix B, the figures in column 6 can be expressed as: 

2P191 — DPo94 = Ug, (P13 — Po), 
where p is an occupational rate, q the relative number in an occupation, the subscript 1 
is for state and o for national, and the summation is taken over all occupations. This 
formula is the expression for the differences in state and national rates weighted by state 
occupational composition. Data for p, are not available, and without them it is not 
possible to compute }p,q,, and 

2?P17 — DP 6% = B4o(P1 — Po)» 
that is, the difference in state and national rates weighted by national occupational composi- 
tions. 
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have been included for their value in describing the economy of a par- 
ticular state, when the state is considered separately. 

The differences in state and national rates (weighted in each state by 
its Own occupational composition) tend to have the same sign and to be 
somewhat larger than the differences attributed to compositional differ- 
ences. The similarity of signs indicates only that states with unfavorable 
compositions also tend to have occupational rates below those of the na- 
tion. The fact that the state-weighted differences in rates are larger than 
the differences in composition (when their signs are the same) means 
only that a state rate tends to deviate from national rates predominantly 
in one direction. The very notion of an occupational hierarchy would 
lead to the expectation that this would be the case. The comparative size 
of columns 5 and 6 is not appropriate for use as a measure of the relative 
importance of composition and rates in explaining the differences in re- 
ported earnings.** 

The percentage differences attributed to occupational earning rates 
(table 24, column 8) provide a measure for each particular state, con- 
sidered separately, of the relative extent to which its occupational earnings 
depart from the national average. For example, the entry for Maine indi- 
cates that Maine occupations, on the average, are 13.6 percent less remuner- 
ative than are Maine’s particular occupations in the nation. The Maine 
figure is not, however, strictly comparable with the one for Rhode Island. 
First, Maine and Rhode Island have differing occupational compositions 
(as evidenced by columns 5 and 7), so that the percentages are computed 
on different bases. Consequently, the magnitude of the entry in column 8 
is determined both by the state’s occupational composition and by the devi- 
ations of the state’s occupational rates from the national rates. An un- 
favorable occupational composition thus will help to increase the size of 
an unfavorable rate structure by contributing to a smaller base. On the 
other hand, a favorable composition will contribute to a larger base and 
thus reduce the percentage deviation of rates. Since both rates and com- 
position tend to deviate in the same direction, the negative rate deviations 
tend to be larger, and the positive deviations smaller, than they would be 
if they were weighted by the national occupational composition. 


Occupational earnings of males 
The state differences in male occupational earnings follow closely 
those found for all wage and salary workers (table 25).‘* The occupa- 


17 See appendix B. The measurement of the portion of variation in state reported earn- 
ings explained by rate-constant earnings is discussed later in this chapter. 
18 The dollar differences shown as columns 4-6 in table 24 were included only to facili- 
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TABLE 25 


Reportep AND RatTE-ConsTANT 1949 AVERAGE ANNUAL OcCUPATIONAL EARNINGS, BY STATE, 
Mace Wace AND SALARY WoRKERS 





j Percentage differences attributable to oc- 
Average annual earnings cupational 


Composition (national| Earning rates (state 





State Reported Rate-constant weights) weights) 
(1) (2) (3) (4) (5) 
New England 
PAINIG faiaie) louie spafsais $2,347 $2,672 — 8.1 —13.8 
New Hampshire. .... ,533 F — 4.9 — 9.2 
SERMON «.<.0,2)> 0/015; 010.0 2,279 2,690 — 7.5 —18.0 
Massachusetts....... 3,059 3,005 3.3 1.8 
Rhode Island........ 2,727 2,921 4 —7.1 
Connecticut......... 3,252 3,060 74 5.9 
Middle Atlantic 
New York.’....5.... 3,359 3,051 4.9 9.2 
New Jersey......... 3,420 3,089 6.2 9.7 
Pennsylvania........ 3,012 2,915 2 3.2 
3,204 3,031 4.2 5.4 
3,020 2,949 1.4 2.4 
3,374 3,032 4.3 10.1 
3,347 3,012 3.6 10.0 
2,958 2,920 4 1.3 
2,840 2,938 1.0 — 3.5 
2,657 2,841 — 2.3 — 6.9 
2,769 2,915 ~2 — 5.3 
2,234 2,719 — 6.5 —21.7 
2,279 2,713 — 6.7 —19.0 
Nebraska........... 2,586 2,858 — 1.7 —10.5 
IANBAG! © once c cicero eis 2,689 2,943 1.2 — 9.4 
South Atlantic 
Delaware........... 3,202 2,970 PAS! 7.2 
3,033 2,971 2.2 2.0 
3,397 3,037 4.4 10.6 
2,546 2,765 — 4.9 — 8.6 
2,652 2,749 — 5.5 — 3.7 
2,081 2,630 — 9.6 —26.4 
1,998 2,570 —11.6 —28.6 
2,081 2,666 — 8.3 —28.1 
2,398 2,732 — 6.1 —13.9 
2,223 2,703 — 7.0 —21.6 
2,213 2,750 — 5.4 —24.3 
2,089 2,675 — 8.0 —28.1 
1,584 2,566 —11.8 —62.0 
1,760 2,544 —12.5 —44.5 
2,402 2,769 — 4.8 —15.3 
2,493 2,906 —, 1 —16.6 
2,560 2,816 — 3.2 —10.0 
2,731 2,735 — 5.9 i | 
2,571 2,688 — 7.6 — 4.6 
2,815 2,788 = 471 1.0 
2,722 2,897 = — 6.4 
2,571 2,720 — 6.5 — 5.8 
2,641 2,700 — 7.2 — 2.2 
2,937 2,937 1.0 0 
3,146 2,742 — 5.7 12.8 
3,080 2,860 — 1.7 7.1 
3,016 2,733 — 6.0 9.4 
3,242 2,941 LT 9.3 








Col. 2—Computed from table 94, Census of Population, 1950, for each state. The averages relate to wage and salary 
workers with 1949 earnings. The midpoint of the $10,000-and-over class was assumed to be $17,500 (see table 23). 
Col. 3—Estimated from the occupational averages underlying table 23 and the state’s experienced labor force in each 
occupation (table 73, Census of Population, 1950, for each state). These computations were made by the Bureau of the 
nsus as a special tabulation. 

Col. 4—The difference, column 3 minus $2,908 (the weighted average of column 3) expressed as a percentage of 
$2,908. The numbers in the experienced labor force were used as weights in obtaining the mean of column 3. The 
result is the difference between the state and national occupational compositions weighted by national average annual 
occupational earnings, expressed as a percentage of the latter. 

Col. 5—The difference, column 2 minus column 3, expressed as a percentage of column 2. This is the difference 
between state and national average annual occupational earnings weighted by the number in each occupation in the 
eeccuar state, expressed as a percentage of the state average. These percentages are affected by a $2 discrepancy 

tween the weighted averages of columns 2 and 3. 
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tional composition of male wage and salary workers in 18 of the states is 
somewhat more favorable than that for all workers, and is less favorable 
in the remainder. Those with the more favorable compositions tend to be 
concentrated along the Atlantic seaboard; Missouri is the only such state 
west of the Mississippi River. The differences in the states’ occupational 
compositions for males and for all workers tend to be small (averaging 
about 1.5 percentage points), with the largest differences found in the 
District of Columbia, West Virginia, Montana, and Wyoming. 

Although the state-weighted earning-rate differences are not com- 
parable among states, there seems to be no reason why those for males 
and for all workers in the same state cannot be compared.’® The differ- 
ences between the male occupational earning-rate differentials and those 
of all workers tend to be small, averaging only 1.8 percentage points per 
state. In 10 of the Southern states, the District of Columbia, and New 
Mexico, these differences exceed 3 percentage points; in 23 states they are 
less than 1 percentage point. The occupational earning-rate differentials 
tend to be slightly larger for male than for all wage and salary workers; 
in only 16 states and the District of Columbia are the male earning differ- 
entials smaller. 


Occupational earnings of females 


The 1949 average annual earnings reported for females with wage or 
salary income was $1,667, about 57 percent of that for males. The level 
of earnings for females wage and salary workers is lower than that for 
males in every state (tables 25 and 26). As a percentage of the average 
annual earnings of male wage and salary workers, the earnings of females 
ranged from a low of 51 percent in Delaware to 64 percent in North 
Carolina and 72 percent in the District of Columbia. Only in the Dis- 
trict of Columbia did the earnings of females average as much as $2,000. 

The absolute size of the state differences in occupational composition 
tends to be larger for female than for male wage and salary workers. 
The state occupational compositions for females range from an unfavor- 
able 16.2 percent in Mississippi to a favorable 6.7 percent in Connecticut, 
In most of the states the occupational composition for females is more 
favorable (that is, the percentage difference due to composition has a 
lower negative or higher positive value) than that for males; in two 
states—Vermont and South Dakota—it is more favorable by as much as 
tate exposition. They have been omitted from table 25 and similar tables, although they 
may be computed from the data given. 


1° Such a comparison is analogous to comparing the price index for all commodities with 
that for one of its segments, such as the foods price index. 
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TABLE 26 


REPORTED AND RaTE-CoNsTANT 1949 AVERAGE ANNUAL OcCUPATIONAL EARNINGS, BY STATE, 
FEMALE WAGE AND SALARY WORKERS 







Percentage differencesa tributable to 
Average annual earnings occupationa 








Composition (national| Earning rates (state 













State Rate-constant weights) weights 
(3) (5) 

$1,579 — 2.3 —14.8 

,627 .7 —11.2 

1,604 — .7 —23.0 

1,700 5.2 2 

le Island....... 1,622 1,685 4.3 — 3.9 

Connecticut......... 1,834 1,724 6.7 6.0 
Middle Atlantic 

New York.......... 1,985 1,694 4.8 14.7 

New Jersey......... 1,888 1,686 4.3 10.7 

1,625 1,624 5 a 

1,697 1,649 2.0 2.8 

1,640 1,634 ed 4 

1,883 1,695 4.9 10.0 

1,867 1,680 4.0 10.0 

1,589 1,643 Gr, — 3.4 

1,571 1,646 1.9 — 4.8 

1,425 1,622 4 —13.8 

1,595 1,622 4 — 1.7 

1,336 1,597 — 1.2 —19.5 

1,351 1,623 4 —20.1 

1,442 1,634 v5 —13.3 

Kansas...... 1,445 1,621 AS —12.2 
South Atlantic 

ware... 1,644 1,588 — 17 3.4 

Maryland. . 1,691 1,595 — 1.3 5.7 

meer. ie 21451 1,719 6.4 29.9 

Wirginia. (000... 1,537 1,561 — 3.4 — 1.6 

West Virginia....... 1,491 1,593 — 1.4 — 6.8 

North Carolina...... 1,327 1,488 — 7.9 —12.1 

1,213 1,426 —11.8 —17.6 

1,210 1,421 —12.1 —17.4 

1,292 1,400 —13.4 — 8.4 

1,389 1,560 — 3.5 —12.3 

1,329 1,525 — 5.6 —14.7 

1,174 1,421 —12.1 —21.0 

952 1,354 —16.2 —42.2 

1,069 1,449 —10.3 —35.5 

1,304 1,439 —11.0 —10.4 

1,478 1,600 — 1.0 — 8.3 

1,444 1,525 Sil — 5.6 

1,521 1,602 - .9 — 5.3 

1,355 1,573 — 2.7 —16.1 

1,551 1,604 — .7 — 3.4 

1,580 1,645 1.8 — 4.1 

1,582 1,582 — 2.1 .0 

1,610 1,558 — 3.6 3.2 

1,531 1,662 2.8 — 8.6 

1,871 1,565 — 3.2 16.4 

1,825 1,630 9 10.7 

1,666 1,598 — 1.1 4.1 

1,936 1,648 2.0 14.9 








Col. 2—Computed from table 94, Census of Population, 1950, for each state. The averages relate to wage and salary 
workers with 1949 earnings. The midpoint of the $10,000-and-over class was assumed to be $17,500 (see table 23). 

Col. 3—Estimated from the occupational averages underlying table 23 and the state’s experienced labor force in each 
occupation (table 73, Census of Population, 1950, for each state). These computations were made by the Bureau of the 
Census as a special tabulation. 

Col. 4—The difference, Column 3 minus $1,616 (the weighted average of column 3), expressed as a percentage of 
$1,616. The numbers in the experienced labor force were used as weights in obtaining the average of column 3. The 
result is the difference between the state and national occupational compositions weighted by national av2rag2 annual 
occupational earnings, expressed as a percentage of the latter. 

Col. 6—The difference, column 2 minus column 3 expressed as a percentage of column 2. This is the difference 
between state and national average annual occupational earnings weighted by the number in each occupation in the 
particular state, expressed as a percentage of the state average. These percentages are affected by a $57 discrepancy 
between the weighted means of columns 2 and 3. 
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6 percentage points, and in eight more states—Maine, New Hampshire, 
West Virginia, North Dakota, Montana, Idaho, New Mexico, and 
Oregon—it is more favorable by 4-5 percentage points. Most of the 16 
states in which the occupational composition for female wage and salary 
workers is less favorable than for males are located in the South; those 
outside the South are New York, New Jersey, Ohio, Indiana, and Kansas. 

Rate deviations tend to have the same signs as composition deviations 
(table 26, columns 4 and 5) for female wage and salary workers. In 11 
states unfavorable rates are coupled with a favorable composition, al- 
though the percentage differences due to occupational composition in 9 of 
these states are less than 2 percent. In five states—Delaware, Maryland, 
Arizona, Nevada, and Oregon—above-average rates are coupled with un- 
favorable occupational compositions. This concordance between the signs 
of the percentage differences attributable to composition and to rates has 
been noted also for male and for all wage and salary workers. 


Relation of male and female occupational earnings 


The reported average annual earnings of male and female wage and 
salary workers in the several states are much more closely related than 
are the state rate-constant earnings.”° A scatter diagram of the state male 
and female rate-constant earnings (chart 10) displays the problem. 

A regression line passing through points at about $1,525 on the left 
hand border (where male earnings are $2,500) and $1,710 on the right 
border (where male earnings are $3,100) provides a reasonably good linear 
fit for the states outside of the three Southern divisions. It is impossible, 
by inspection, to find a line that adequately expresses the relationship for 
the Southern states. If we treat West Virginia and Kentucky as a part 
of the non-South (and these two states seem to be represented adequately 
by a regression line fitted to the non-South), then a line parallel to the line 
for the non-South but about $100 lower appears to be about as good as any. 
For this or any other line, the remaining dispersion is great. If the associ- 
ation between male and female earnings in the non-South is taken as the 
criterion, such a line would mean that the occupational composition of 
females in the South is about $100 per year lower than would be indicated 
by the occupational composition of the males. 

The two major occupational groups with the lowest earnings, farm 
laborers and domestic household workers, are particularly large in the 
South. Although farm laborers have the lowest average earnings of any 
major group, there are about six times as many men as women in this 


20 The coefficients of determination between state male and female reported earnings is 
.91; between state male and female rate-constant earnings, .62. 
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CHART 10 


Mate AND FeMa.e Rate-ConsTanT OccupaATIONAL EarNnincs, BY STATE, 1949 
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Note: Earnings are average annual earnings per worker. 
Source: Tables 25 and 26. 


category; consequently, the relatively large numbers of farm laborers in 
the South would be expected to affect the levels of both males and 
females. There are, however, about 22 females for every male in house- 
hold work, the other low-wage industry. With the exception of West 
Virginia and Kentucky, all of the states in the Southern divisions have 
larger than average percentages of their labor force in private household 
work. The percentage of women engaged in relatively better-paid occu- 
pations, such as clerical work, is smaller in the Southern states. In part 
this may be a reflection of the large numbers of Negroes in the South; 
but in part it must be attributed to the interaction of such circumstances 
as a large rural population, low female participation in the labor force, 
and a lack of employment opportunities for females in the better-paid 
occupations. 


CoMPosITION WITHIN Mayor Groups 


The deviation of a state’s rate-constant earning from the national 
average is the consequence of (1) compositional deviations within the 
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major occupational groups, (2) concentrations of workers within certain 
major groups, and (3) differences between the average annual earnings 
of the groups. Available data will now be examined with a view to 
isolating the set of forces that was the most instrumental in determining 
the state deviations of the rate-constant earnings from their national 
average. 

Average annual earnings of all wage and salary workers by major 
occupational group range from $730 among household workers to $4,915 
among managers and officials (table 27). One of the major groups con- 


TABLE 27 


REPORTED AVERAGE ANNUAL EARNINGS OF WAGE AND SALARY WoRKERS, 1949, 
By SEX AND Mayor OccupaTIoNaAL Group 





Average sual earnings? 


ollars) 
Number of detailed 
Major occupational group occupations® 
All workers Males Females 

Professional and technical........... 56 3,467 4,289 2,328 
Warne MANAGGRA. o-01, 5 cei vc easel ree 1 2,722 2,739 2’ 152 
Managers and officials............. 37 4,915 5,301 2,488 
Clerical workers. cai) since coc cctencts 20 2,361 2,948 i, "991 
Salesworkers: <5 s4.cc.0c5 meee aceose 12 2,641 3,304 1,319 
Craftsmen and foremen............. 73 3,076 3,108 ; 

Oneratives.s.ccaccocesaceaczeeseme 115 2,289 2,560 1,549 
Household workers................- 6 730 1,316 699 
Service workers... 6 sje sce sone ste 26 1,700 2,126 1,158 
Farm laborers and foremen......... 2 1,042 1,089 499 
Gabor ers; ots sai ccerolarevatiane aisteteerats 73 1,910 1,926 1,451 
AM erouipes 2.6. <ccaass nisiplesicle afelelostoe ae 422 2,517 2,910 1,667 





®Occupational categories designed primarily for self-employed persons are omitted. 

>Computed from an unpublished tabulation, identified as D-6, of a 3.3 percent sample of 1950 census of population 
returns, by the methods described i in the source note to table 23. 

This average includes “occupations not reported.” 


sists of a single category, farm managers.’ Obviously, for this group the 


average occupational earning will be the same for both detailed and major 
occupation. But the other major groups consist of from 2 to 115 detailed 
occupations, each with its own average earning. Since there are only two 
detailed occupations for the farm-laborer group, it may be used for 
illustrating the meaning of a favorable (or unfavorable) group composi- 
tion. The national average annual earning of farm foremen is $2,381 and 
of farm laborers $1,027. When these averages are weighted by the num- 
bers in the experienced labor force (17,143 foremen and 1,569,106 laborers), 
a group average of $1,042 is obtained. States with higher proportions of 
foremen will have higher group rate-constant earnings and thus may be 


71 Farmers are chiefly self-employed and are thus omitted. The “occupations not 
reported” group also is omitted from table 27. 
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TABLE 28 


OccuPATIONAL COMPOSITION WITHIN Major OccupaTIONAL Groups, ALL WAGE AND 
SaLaRy WoRKERS, 1949, BY STATE 









Major occupational group? (sign of state minus national rate-constant average 
annual earning) 












State (arrayed by} Rate Man- Crafts- Farm 
rate-constant | constant | Profession-| agers men House- labor- 
earning*) earning® | al and and |Clerical] Sales- | and |Opera-| hold |Service|ers and| Labor- 
(dollars) | technical |officials|workers|workers|foremen| tives |workers|workers|foremen| ers 
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8Based on all detailed Seg oh (table 24). 
b“Farm managers,’ ’ a single detailed occupation as well as a major group, is excluded. The categories for the self- 
employed in the “managers and officials” group are also excluded; see table 27. 

Source: The rate-constant earning for a state within a major group was computed by multiplying the number of 
persons in the state’s experienced labor force attached to a detailed occupation, by the national average annual earning of 
the occupation, summing these products over all detailed industries in the major group, and dividing by the number of 
persons in the experienced labor force in the group. A state whose rate-constant earning exceeds the national rate- 
constant earning for the major group (table 27) has a “favorable” occupational composition within the major group, 
indicated by a plus (+), sign in the table. Similarly, when the national exceeds the state rate-constant earning for a 
group, the state has an “‘unfavorable” composition within the major group, indicated by a minus (—) sign. 
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said to have a favorable group occupational composition; those with 
smaller proportions of foremen will have an unfavorable group occupa- 
tional composition. 

Only in the two Carolinas is the occupational composition unfavor- 
able for every group (table 28). For these states, at least, there is clear 
evidence that their unfavorable occupational composition is not entirely 
the product of the concentration of workers in a few low-wage occupa- 
tions or major occupational groups, although such concentrations may 
exist and contribute to the low level of the rate-constant earnings. Among 
the 12 states with the lowest rate-constant earnings, none have favorable 
group compositions in more than two groups (table 29). These favor- 


TABLE 29 


NuMBER oF States WitH Mayor OccupaTionaAL Group Compositions DIFFERING IN SIGN 
FROM THE CoMPosiITION oF ALL DetTaILep OccupaTIONs, 1949, By Mayor OccuPATIONAL 
Group, Rate-ConsTaNnT EARNING QUARTILE, AND SEX 
(Number of states) 





Major occupational group 


Quartile (based : Man- Crafts- Farm 
on state rate- |Profession-| agers . men House- _ | laborers 
constant al and and | Clerical | Sales- and | Opera- | hold | Service| and . 
earnings*) technical | officials | workers | workers | foremen| tives | workers | workers | foremen |Laborers 
All wage and 
salary workers 
Lowest. ...... - — 7 — — 2 2 _ 3 _ 
Second. ...... 1 -- 7 a — 8 6 _ 5 1 
ye ea 4 7 9 5 9 6 6 7 5 8 
Highest....... 5 1 6 7 2 3 3 2 9 1 
Male wage and 
salary workers 
Lowest....... _— _ ll _— - _ 3 1 3 _ 
Second. ...... 1 _ 12 _ 2 3 6 4 7 2 
pee 8 1 8 3 3 6 6 3 8 3 
Highest 2 3 6 5 3 1 4 a 8 2 
Female wage and 
salary workers 
Lowest. ...... 1 _ 4 1 2 _- 1 3 _- 
Second. ...... 4 3 4 1 3 3 5 3 8 4 
Thad 2'ss5055 10 6 9 8 8 8 3 7 2 5 
Highest 9 3 6 6 5 5 1 3 2 3 





The state rate-constant earnings are given in tables 24-26. The quartiles are based on the 48 states; the District of 
Columbia is excluded from this table. : Hl ate 

Source: The top panel, relating to all wage and salary workers, is based on a count of the states in table 8 with signs 
— from — for rate-constant earning. The other two panels were prepared similarly, although tables similar 
to table 8 are not shown. 


able group compositions are most frequent (for seven states) in the 
clerical group, which includes baggagemen, dispatchers, railway mail 
clerks, mail carriers, telegraph operators, and railway ticket agents, whose 
wage or salary rates tend to be determined on a nation-wide basis. Favor- 
able group compositions are also found in the operatives, household- 
worker, farm-laborer and farm-foremen groups. In the next quartile 
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(states with rate-constant earnings between $2,392 and $2,482), 5 of the 
12 states have favorable compositions in three or four groups; favorable 
compositions are found most frequently in the operatives, clerical, and 
household-worker groups. 

In the third quartile, five of the states have rate-constant earnings be- 
low, and seven states above, the national average. Of those below the 
national average, all have favorable compositions in three to five groups. 
Above the national average, all of the states have unfavorable composi- 
tions in half or more of the groups. This would indicate that the favor- 
able state compositions are the result of a heavy concentration in a few 
occupations or major groups which offer high earnings. Oklahoma is an 
extreme case of such a concentration. With unfavorable group com- 
positions in all but the operatives group, the number of operatives in the 
experienced labor force attached to the petroleum-refining industry, with 
its average annual earning of $3,843, is large enough not only to make 
the operatives group composition favorable, but also to make the occupa- 
tional composition of the entire state favorable. 

Among the 12 states with the highest rate-constant earnings, all except 
Kansas and Utah have favorable group compositions in all but one to 
four of the groups. In this extreme quartile there is again evidence that 
their favorable composition tends to persist in each of the major groups. 

Much the same picture emerges when male and female wage and 
salary workers are considered separately. The tendency for the occupa- 
tional composition within the major groups to be predominantly in one 
direction is strongest in the lowest quartile, is present but weaker in the 
highest quartile, and is almost nonexistent in the central quartiles. Too, 
the tendency appears to be slightly stronger for all wage and salary 
workers than for the workers of either sex, considered separately. In the 
case of male wage and salary workers, North Carolina is the only state 
with an unfavorable occupational composition within every major group; 
every other state has major groups with both favorable and unfavorable 
compositions. In the case of female workers, New Jersey is the only 
state with a favorable composition for every group. 


REGIONAL CONCENTRATIONS OF OccuPATIONS 
Additional light may be thrown on this question by examining the 
regional concentration of the detailed occupations. There are some 67 
occupations in which 50 percent or more of the workers are located in one 
of the four census regions (table 30). For the most part, the occupational 
concentration is a reflection of industrial concentration. For example, 
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TABLE 30 


Numser oF DetaiLep Occupations Havinc 50 PERCENT OR More OF EMPLOYEES IN ONE 
Census Recion, By Mayor Group, 1950° 
SS SSSSSSeEeEeEeEeEeEeEeEEEE——ESES=ESESESESEEEeEGqcq5qC_eES=SElEleeeeeeeeeee 


Number of occupations with 50 percent or more of employees in one 
census region> 























F t Number of 
Major occupational group occupations 
in group North 
All regions | Northeast Central South West 

Professional and technical..... 56 7 1 
Farm Managers.............. 1 
Managers and officials........ 37 
Clerical Workers............. 20 
Salesworkers 12 
Craftsmen and foremen. 73 10 3 6 1 
Operatives.......... 115 26 14 5 6 1 
Household workers. . 6 2 2 
Service workers.............+ 26 1 1 
Farm laborers and foremen 2 
TADORCRS . sce sate ceonukeees 73 27 13 6 8 
All groupe. 4. 5. asic vvientienits 421 67 31 17 18 1 


*Employees assumed equal to the number in the experienced labor force attached to the occupation. 
of Pang 4 Lage — of two or more census divisions. For the states included in each region, see U. S. Census 
jqlompaion nob reported” is omitte cael Vol. II, Pt. 1, U. S. Summary, table 158. 
both the operatives and the laborers in the apparel and accessories in- 
dustry are concentrated in the Northeast. Earnings in these occupations 
are below their group averages and may contribute importantly to the 
unfavorable operatives group composition in New York. 

The 67 occupations which have 50 percent or more of the workers 
in one census region tend to have fewer workers than average. While 
the 67 occupations are 15.9 percent of the 421 occupations, only 11.9 per- 
cent of the experienced labor force is attached to them. The occupations 
concentrated in the South account for 8.8 percent, in the Northeast, 7.0 
percent, in the North Central, 5.5 percent, and in the West, about 0.2 per- 
cent, of the total experienced labor force. To the extent that these re- 
gional concentrations are the consequence of within-region concentrations 
in two or three states, the rate-constant figures could be affected more 
importantly than would be indicated by these percentages. The effect of 
such concentrations on the rate-constant earning of a state depends upon 
the average earning of the concentrated occupations relative to the average 
for all occupations in the particular state and in the United States.®* 


22 How this operates may be seen by examining a hypothetical example. Suppose that 
an “operatives” category of 1,000 workers with a national earning of $3,000 was subdivided 
into two categories, A and B. Suppose further that subcategory A had 1oo workers with 
an average earning of $1,500 and B some 900 workers with an average earning of $3,167, 
and that one low-income state, say Georgia, had 80 percent of A and 1 percent of B. 
Before the subdivision, the occupation would have contributed $267 thousand (89 x 3,000) 
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There seems to be no easy way to gauge the effects of these observed 
concentrations on the state rate-constant earnings. Obviously, some 
assumptions would have to be made about the similarity of the skills and 
training required by various occupations before a framework could be 
constructed which would permit such a test. A start could be made by 
assuming that the concentrated occupations are essentially similar to 
some other occupation, combining the two occupations, and computing 
the net effect on rate-constant earnings. Such a procedure amounts to the 
construction of a new classificatory system, using the existing structure 
as building blocks. Little that is worthwhile could come from such a 
test. It would not tell us, for example, whether the skill and training 
components in two or more occupations are essentially the same. It 
would only provide a measure of the effects of telescoping further the 
existing classificatory system. 

Two conclusions emerge from this discussion. One is that the meas- 
ures provided depend in large part on the classificatory system that gives 
rise to various state and national averages. Were a different system used, 
different results would be obtained. Consequently, the results can be 
interpreted only in terms of the occupational classes provided by the 
census. The second conclusion is that to the extent that the existing 
occupational classes incorporate distinctions based more on location than 
on differences in skills, training, age, and other personal attributes of the 
workers, the state rate-constant figures will be affected. Since there are 
marked interstate rate differentials and the introduction of locational 
criteria tends to incorporate these rate differentials in the rate-constant 
figure, we may expect such rate-constant figures to tend to deviate more 
from the national average. 


OccuPATIONAL COMPOSITION AND INTERSTATE EARNING DIFFERENTIALS 


The question may now be raised as to how much of the observed inter- 
state earning differential is explained by interstate differences in occupa- 
tional composition.?? In the discussion of table 24 above, it was mentioned 


to Georgia’s rate-constant earning aggregate. After the subdivision, the two subcategories 
would contribute only $149 thousand (80 x 1,500 plus 9 x 3,167), thus resulting in a lower 
average annual rate-constant earning for Georgia. The effect of the subdivision is to allow 
Georgia’s lower pay scale to affect greatly the national level of earnings in subcategory A. 
Georgia’s heavy concentration in this category would tend to make the Georgia composition 
unfavorable, with smaller differences between its rates and the national rates. On the other 
hand, if the national earnings of the two subcategories were approximately the same, or if 
the average subcategory earnings deviated from the average of all industries in the same 
direction, the effects would be minimized. 

*° This question is touched upon in my “Analysis of Interstate Income Differentials: 
Theory and Practice,” in Studies in Income and Wealth, 21 (Princeton, 1957), 113-166. 
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that the relative sizes of the rate-constant (column 5) and state-weighted 
composition-constant (column 6) adjustments were not suitable for this 
purpose. The basis for this objection must now be made explicit, but first 
it should be made clear just what it is that is to be measured. 

Average annual earnings for 1949 are different for all but four pairs 
of the 48 states (table 24, column 2).7* The state earnings varied from 
$1,408 in Mississippi to $2,974 in Michigan. The question that is being 
raised is one of the extent to which these interstate differentials may be 
explained by interstate differentials in occupational composition. Such a 
question relates to the simultaneous treatment of all the interstate differ- 
entials, not just to the comparison of a single pair of states nor to the 
comparison of a single state with the nation. It is thus concerned with 
the interstate distribution of occupational earnings. Moreover, it is con- 
cerned with the interstate distribution of occupational composition. Un- 
less one is willing to assume that the interstate distribution of occupa- 
tional compositions and the occupational rate structures are, in some real 
sense, independent (that is, that a change in the observed rates for a 
state would not be accompanied by a change in the state’s occupational 
composition), the relationships between state rates and compositions must 
be taken into account. 

A comparison of the difference between state and national rate-constant 
earnings with the differences between reported and rate-constant earnings 
does not meet these requirements. The state percentage differences at- 
tributable to composition have a common base, the weighted mean of the 
several states, and thus are comparable. A weighted average of these 
percentages implicitly treats composition as wholly independent of all 
other factors.2> The state-weighted percentage differences attributed to 
occupational earning rates consist of both the nationally weighted differ- 
ences in rates and the net effect of their interactions with compositional 
differences.*° The weighted average of these percentage differences due 
to rates, plus the interaction with compositions, are also implicitly treated 
as independent of all other factors. Unless the case can be made for treat- 
ing rates and composition as truly independent, their interrelationships 
must be included in the analysis. These interrelationships include not 

24Texas and Virginia each had reported earnings of $2,277; other pairs are Colorado 
and West Virginia, $2,412; Massachusetts and Utah, $2,610; and Maryland and Indiana, 
oe the rate-constant earnings have been expressed as percentages of their weighted 
mean, a weighted arithmetic average of them would be zero. Thus, it would be necessary 
to take their weighted absolute deviation from zero, or their weighted quadratic mean— 


that is, their standard deviation—as a measure of dispersion. 
°° See appendix B. 
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only the net effects of the interaction between rates and composition with- 
in each of the states, but also their interactions among states.** There 
appears to be no satisfactory way of partitioning these joint effects among 
the rate- and composition-constant particles. 

The rate-constant earnings were computed to obtain figures which 
could be compared among states without the distorting effects of inter- 
state rate differences. In making these computations, only the net effects 
of composition differences are taken into account.”® If our concern is 
with the importance of these differences relative to the differences in rates, 
it would seem more reasonable to count all occupational differences 
rather than just those not offset by changes in an opposite direction; that 
is, the two entire distributions of occupational composition should be 
compared. Similar treatment should be accorded rates. Some disposition 
of the joint particle (similarly computed) would have to be made, and 
since satisfactory methods for doing this are not available, the presence of 
the particle would have to be recognized and its magnitude used as an 
indication of the extent of approximation in the rate- and composition- 
constant particles. 

These difficulties appear sufficient to discourage the use of the relative 
importance of the two sets of nationally weighted differences as ex- 
planatory variables even when all the necessary data are available. In the 
present case, the lack of data necessary to compute a nationally weighted 
composition-constant earning further compounds these difficulties. 

One alternative measure, the coefficient of determination between 
state reported earnings and state rate-constant earnings, is worth investi- 
gation. The coefficient of determination provides a direct measure of the 
proportion of the variation in a dependent variable (state reported earn- 
ings) which is explained by the variation in an independent variable 
(state rate-constant earnings). For the 1949 state occupational earnings, 
the coefficient of determination for all wage and salary workers (table 24, 
columns 2 and 3) is .87; for male wage and salary workers (table 25, 
columns 2 and 3) it is .88; and for female wage and salary workers (table 
26, columns 2 and 3) it is .77. 


®7 Using the symbols in note 16 above, the difference between two states, designated by 
subscripts 1 and 2, can be written: 
P1491 — YPede = UPo (44 — Jo) + 2B 95(Py — Pe) + UP, — Po) (42g — 4) + 

(Py — Po) (44 — 92) 

For simultaneous comparisons for 48 states, there would be 1,128 pairs of terms included 
in these joint particles. In economic terms, this is a question of the effects of differentials 
among states, in both composition and rates, on the levels in each state. 

?® See appendix B. It is shown there that if (q¢, — q,) is positive for some occupations, 
it must be negative for others. The rate-constant particle, Up, (q; — Yo), is the algebraic 
sum of these positive and negative figures. 
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The coefficient for all wage and salary workers thus indicates that in- 
terstate variation in occupational composition accounts for about 87 per- 
cent of the interstate variation in reported earnings. Such a measure is 
wholly statistical in the sense that it contains no implication concerning 
the existence or nonexistence of any causal relationship between the two 
series. It reflects not only the independent effects of compositional differ- 
ences, which are reflected by the interstate differences within the rate- 
constant series, but also any secondary, tertiary, or other effects to the 
extent that these are correlated with the independent effects.7? These cor- 
related effects, which are five to eight times the magnitude of the inde- 
pendent effects, may include some of the interstate variation in occupa- 
tional earning rates. A strong tendency for the interstate drift of occupa- 
tional composition and earning rates to be in the same direction has been 
noted. While occupational earning rates are not explicitly treated in this 
formulation, they are included to the extent that the two series are cor- 
related.*® This is as it should be since the joint effects, which contain the 
covariation between rate and composition differentials, are available to 
reinforce the independent effects of either variable. 

The state-specific occupational earning rates, which are the statewide 
averages of all wage and salary workers attached to an occupation, are 
a composite of many influences. In addition to reflecting the occupational 
hierarchy in the rate structure, which may be assumed to be fairly stable 
from state to state, the state-specific earning rates may also be affected by 
interstate differences in the composition by age, education, experience, 
color, and sex, in the length of the work week and work year, and in the 
ratio of the self-employed to the wage and salary workers in some occupa- 
tions. The correlated effects included in the coefficient of determination 
thus may include more than the level of the occupational rate structure 
and the relationship of this level to occupational composition. There also 
may be found some influence of the many forces which give rise to varia- 

?° A percentage distribution of the total variation explained statistically by the independent 


and correlated factors follows: 
Wage and Salary Workers 


All Male Female 
(percentages) 
Explained by independent effects of composition 10 10 12 
Explained by correlated effects 97 78 65 
Total explained (coefficient of determination) 87 “88 77 
Unexplained B 12 "23, 
Total interstate variation in reported earnings 100 100 100 


The method and rationale for this breakdown are given in appendix B. 
8° The coefficient of determination between the percentage differences attributable to 
composition and to (state-weighted) earning rates is .77. 
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tion in earning rates within an occupation both at the state and national 
levels. While the data necessary to isolate and separately measure these 
influences are not available, it is important to recognize that the interstate 
difference in occupational earning rates may stem from something other 
than mere locational differences in earning levels for essentially the same 
degree of skill in the performance of essentially the same functions. 

The independent effects of interstate compositional differences alone 
show that occupational composition can account for a significant pro- _ 
portion of the interstate variation in reported earnings.** When both the 
independent and correlated effects of occupational composition are taken 
into account, interstate compositional differences are capable of statistically 
accounting for about six-sevenths of the interstate variation in reported 
earnings. Although these measures are only approximations due to 
deficiencies in the data—the differential underreporting of income and 
the use of employment during a single week more than three months 
removed from the end of the income period as the basis for the classifica- 
tion by occupation, the results nevertheless are impressive. 


§1 Based on the ratio of the variance explained by the independent effects of occupational 
composition to the residual variance, the independent effects are highly significant. 


Chapter 6 


INDUSTRIAL EARNINGS 


A FURTHER OPPORTUNITY to examine the interstate earning differentials is 
provided by several bodies of industrial data. The official estimates of 
state personal income provide an industrial distribution of wages and 
salaries, the only income item so distributed by state. Detailed data are 
available from the Census of Manufactures, 1947 on manufacturing pro- 
duction workers, from the Census of Business, 1948 on wholesale-trade 
employees, and from a variety of sources on government employees and 
payrolls in 1929, 1939, and 1952; the Census of Population, 1950 provides 
pertinent data on the 1949 wage and salary income of individuals, classi- 
fied by their industrial attachments in April 1950. 

The occupational classification used in the preceding chapter was pre- 
sumed to reflect the basic level of skill used by each person in the ex- 
perienced labor force in order to obtain a wage and salary income. It 
was found, however, that there was considerable dispersion within each 
occupational category and that part of this dispersion was associated with 
geographic location (state). In contrast, the industrial data have some 
dispersion built into the series. Each industry, however narrowly de- 
fined, has varying proportions of differing skills among its complement 
of workers. The occupational composition of workers within an in- 
dustry often will vary among plants of differing size, between plants 
with integrated and those with specialized operations, and among plants 
of similar size and kind within the same company or within the same 
city. Since an industry is not homogeneous with regard to the skills 
employed in it, the industry averages analyzed in this chapter cannot be 


1Some may also consider proprietors’ income to be distributed by industry since it is 
shown separately for farm and nonfarm proprietors. For 1954 data see Charles F. Schwartz 
and Robert E. Graham, Jr., ‘“‘Personal Income by States, 1929-54,” Survey of Current 
Business (September 1955), table 4. 
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expected to reflect as basic a determinant of interstate differences as do 
occupational averages. 

The industrial distribution of wage and salary income in the various 
states is, nevertheless, of great interest. Since it is industrial activity which 
provides varying employment opportunities, a state’s industrial structure 
and its occupational structure are interrelated. A state with an industrial 
composition heavily weighted in the direction of capital-intensive, high 
value-added industries can be expected to provide relatively more employ- 
ment opportunities for persons with highly developed skills than can a 
state with a composition of industry heavily weighted in other directions. 
Moreover, the connection of the use of resources to industrial composi- 
tion is more familiar than is its connection to occupational composition. 


INDusTRIAL ComposITION OF WAcEs” 


Some perspective on the industrial sources of differential wage and 
salary income is afforded by the National Income Division’s distribution 
of wage and salary payments among 11 broad industrial groups.2 On a 
national level, manufacturing is the largest of the particular categories 
for which separate estimates are available for the 1939-1951 period (table 
31). Trade, which accounts for about one-sixth of all wages and salaries, 
is the next largest and is followed by the government, service, and trans- 
portation industries. Each remaining industry accounts for less than 5 
percent of all wages and salaries. 

Since 1929, the national industrial composition of wages and salaries 
has been relatively stable. The most marked changes were the wartime 
increases in manufacturing and government and the postwar increase in 


2 The substance of this section appeared in my “State Per Capita Income Components, 
1919-1951,” Review of Economics and Statistics, 38 (1956), 449-464. 

*® The wage and salary data used in this section were supplied by the National Income 
Division in 1953. The classification used does not follow exactly that used in the personal 
income series, Schwartz and Graham, op. cit., table 4, for 1954. The principal difference 
in classification is that the data used here show separate estimates for power and communica- 
tion industries but combine the estimates for government into a single category. Too, these 
data contain a “miscellaneous” category, which since 1942 has included 2-3 percent of wage 
and salary income, all not specifically allocated to other industries. It is, therefore, a 
statistical decrepancy in the industrial distribution of wages and salaries. In the revised in- 
dustrial distribution published for 1954, this “discrepancy” is eliminated. At the time the 
data for this section were supplied, industrial distributions were available only for 1929, 
1933, and 1939-1951. Revised distributions covering each year from 1929 to 1955 are 
now shown in Personal Income by States since 1929, Washington, 1956. As in the re- 
vised series, the wages and salaries on which this section is based are gross of employee 
contributions for social insurance. 

* National Income Supplement to the Survey of Current Business, 1954, Washington, 
1954, table 15. This statement is strictly true only for the broad industrial groups con- 
sidered here. 
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TABLE 31 
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(Continued on next page) 
construction as sources of wages and salaries. There are few indications 
of a trend, and it is possible that even these few contain large elements of 
cyclical response. 
The 1939-1951 average industrial composition varied widely among the 
states. For example, manufacturing, which accounted for less than 5 
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TABLE 31 (Continued) 
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Unpublished estimates supplied by the National Income Division. 


percent in North Dakota and the District of Columbia, accounted for 
more than 50 percent of all wages and salaries in Connecticut, Indiana, 
and Michigan. Agricultural wages and salaries, which for the United 
States accounted for 2.1 percent of all wages and salaries, accounted for 
less than 1.0 percent in 10 states and for more than 10.0 percent in 4 states. 
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The interstate range of the shares of all wages and salaries accounted for 
by the trade and service industries, on the other hand, is confined within 
moderate limits. 

When the relative interstate variation of the wages and salaries of each 
industry, expressed as a percentage of all wages and salaries, is measured 
by the coefficient of variation, mining, which depends in large part on 
the spotty distribution of mineral resources, is clearly the most geographi- 
cally disperse of the industries treated here (table 32). Agriculture, with 
coefhicients ranging from 67 to 109 percent, clearly ranks next. The inter- 
state coefficients for manufacturing are all in the range of 47 to 53 percent. 
The year-to-year variation of construction wages and salaries ranges from 
24 to 71 percent after 1939, and in 1933 the dispersion was as large as the 
mean. The next group of industries, with coefficients predominantly in 
the range of 30 to 40 percent, includes the government, finance, transporta- 
tion, and miscellaneous industries. The remaining industries—service, 
trade, communication, and power—have coefficients in the range of 16 to 
30 percent. 

The interstate coefficients of variation for wages and salaries tend to 
decrease over the period being studied.? To what extent do the decreasing 
coefficients of variation indicate that the industrial composition of the 
states is becoming more alike also? If each state had the same percentage 
industrial distribution of wages, every coefficient of variation in table 
32 would be zero. A reduction in the coefficients over the years would 
indicate a tendency in this direction.® An examination of table 32 shows 
that there has been some tendency toward less relative interstate dis- 
persion in manufacturing, transportation, and communication. An up- 
ward trend is to be noted for the power industry and miscellaneous in- 
dustries. Most industries show no pronounced trend. Their fluctuations 
apparently are attributable to the shifting importance of industries oc- 
casioned by the war effort. Agriculture, construction, trade, finance, and 
government displayed more relative interstate dispersion during 1942-1944, 
the peak of war production, with mining and service lagging one and two 
years.” 


® See also chapter 4. The coefficients of variation shown in table 32, being unweighted, 
differ slightly from the weighted coefficients shown in table 21. In table 32, which deals 
with the percentage shares of the various industries, all wages and salaries are treated as a 
100-percent share. 

® Wage and salary payments are the product of man-hours spent in an industry and 
the hourly rates. It would, of course, be possible for all the states to have the same per- 
centage distribution of man-hours, for instance, but to have some dispersion arise from 
differences in wage rates. 

7 The shifts in relative importance among the detailed industries within the major in- 
dustry groups treated here could give rise to the interstate dispersion. 


149 


INDUSTRIAL EARNINGS 


£°83 
$2 


(aaXG 
9°82 
9°0& 


¥0E 
T&& 
PSE 
LTE 
£°& 


Gg 
6 €& 
0°SE 
PSé 
€ PE 


PIE 


snoaur] 
“9°81 


L193 G12 
$92 G13 
91% o 96 
£°1Z $°9% 
T'1é 8 TE 
(aa 06 £ OP 
102 9°9F 
2 61 L°9¥ 
PLT 8 IP 
6°81 9°8& 
G&S Te 
(an x6 L0& 
8°&% 1°66 
£°FS 0°3& 
0°28 ges 
£61 9°FE 
adIAJag | UeUIUaAOD) 


gage 
1°86 


896 
0°SE 
Lvs 


G°8é 
€°6E 
8°98 
be 
o 66 


8°86 
£°82 
P16 
£°92 
¥ 9% 


1°62 


aouBuly 








9°81 TFG 6°S& 
LST 182 182 
6ST 9°82 8°LT 
6°9T 9°26 & 2 
8°81 0°86 oS 
2°06 o LG 6°12 
6°12 0°16 8°08 
8°02 (a X6 9°92 
8°81 9°36 L9G 
281 £16 £96 
G8T Pe ae (6 
T'8I SIZ Z 9 
g°oT 12 £°92 
6 °9T T'1é Lz 
8°LT IZ €°62 
8°LT aco G°hS 
apely, m0} raMOg 
~eolUNUIMI0/) 


€ Se 
9°82 


8°66 
$°0E 
0°SE 


T'2é 
Lie 
(aa ts 
£°0& 
2°82 
6°82 
b 8S 
G12 
9°12 
¥ 83 


¥'86 


wor} 


-eyodsuery,| -onsysu0p 


8 FE 
T00T 


aKa 
45 
o8E 


eZ 
1°99 
P69 
bsg 
€°9é 
8°0E 
T 08 
L866 
8°62 
9°92 


0°€ 


u01y 


LP 
8°67 


Tog 
6°09 
8°2g 


Lg 
0°0S 
9°8P 
0°8P 
16h 


£°8P 
€°8P 
8 LP 
8°LP 
0°LF 


2° 8h 


gutiny 
~oejnusyy 


2 PET 
¥ 9El 


PTET 
8081 
Tvs 


oS 
Lest 
2°6S1 
p9ST 
60ST 


g OST 
T 8hL 
L Te 
9°SPT 
$8hL 


9°SFT 


Surat 


£°6L 
0°19 


6°99 
bel 
9°88 


@ £01 
9°80L 
6 SOT 
6°66 
¥ 06 
6°96 
8°S6 
£8 
9°€8 
1°98 


2°06 


ein}[Nowsy 


ee eee ee | 


ANsnpuy 


“UOISTAT, auMODUT [eMoreN ay} Aq paljddns sozeutyse poystqnduy) :aomno0g 


*paulqurod setysnput [TVq 
*9}8}8 104}0 Yow JO} UOIPBAIasqo oy} Y3IM red 


00 pa}ead} SI 93878 Yows 10J UOTPBAIESqO 4} “oI—¥}ep po}YBIEMUN UO posed are UOICIIBA Jo S;UaLOyZa09 oY, “O}¥}8 YOwo Ul auTOdUT JOqeT JO seZejuoosed SB possesdxe O18 SOIBYS [SIISNpUl WYTe 


oly 
168 


£°8E 
£°6E 
0°6 


6 8E 
£°e 
Tle 
9°82 
Gis 


6 0€ 
0°62 
186 
9°62 
¥ 66 


£1 


qouloout 
4048] TV 





titteeeeesee ss eze7 





sees ee spoT 


“6E6T 
Or6t 
“"Tr6r 


SOOEEEOEEET 75 
seeeeee se ppeT 











SCE: 37 


“*Sh6r 
**OP6T 


“* LPBT 
**8F61 
**6F6T 
betes ee eee es -qogr 
steeee ee erene TORT 


“*TS6T-6E6T eBBIOAY 












eax 


EE _s__ 


plS61-6761 ‘suvaxX GaIdIOadg 


“AWOONT WOdVT ALVIS AO SAUVHG IWILSNGN] YOd NOILLVIUVA AO SLNAIOISALOD) 


zt ATaV.L 





150 STATE INCOME DIFFERENTIALS, 1919-1954 


Apparently the reduction in relative interstate dispersion in per capita 
wage and salary payments does not come from an increasing similarity 
in the industrial composition of the states. Rather, the reduction appears 
to stem from selective wage-equalizing shifts within industries, which 
operate to equalize state per capita wage and salary income. While it is 
still possible that results obtained from the analysis of a single year’s 
detailed data for a broad industrial segment, such as manufacturing, are 
wholly the product of the special circumstances peculiar to the specific 
year, this finding should increase the confidence with which such results 
can be treated as indicative of the persistent element operating within the 
segment. 

Of the three industrial segments for which detailed data are available— 
manufacturing, wholesale trade, and government—only manufacturing 
both provides a large percentage of all wage and salary income and is 
relatively disperse among the states. The government industries occupy 
an intermediate position with respect to both criteria. To the extent that 
wholesale and retail trade display similar characteristics, the interstate dis- 
persion of wholesale trade may be expected to be small. Moreover, its 
aggregate wage and salary income is smaller than that of the other two 
segments. 


MANUFACTURING Propuction-WorkKER Earnines® 


For the analysis of regional differentials, the production-worker earn- 
ing data in the Census of Manufactures, 1947 are superior, in many re- 
spects, to those for any other industrial segment or for manufacturing for 
any earlier year. Since the census data are based on establishment reports, 
the more important of which are prepared by accountants with access 
to adequate records, they are not subject, as is the individual reporting 
in the population censuses, to the variation in the ability of respondents 
to recall pertinent information. Although the production-worker concept 
was newly introduced in the 1947 manufactures census, it was designed 
to clear up some of the ambiguities in the wage-earner concept used 
in a number of previous censuses, and there is little reason to think that 
differences among firms in its interpretation affected the reports in any 
important respect. 

For present purposes, probably the most important innovation in the 
1947 census was the extension of the inquiry on production-worker man- 


Much of the material in this section appears in my “Contribution of Manufacturing 
Wages to Regional Differences in Per Capita Income,” Review of Economics and Statistics, 
33 (1951), 18-28. 
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hours to all industries.? As a unit for reporting the physical volume of 
labor input that closely corresponds to the dollar amounts shown on spe- 
cific payrolls, the production-worker man-hour is relatively free of am- 
biguity. It is not, for example, subject to random elements such as turn- 
over, unpaid vacations, and temporary layoffs due to material shortages, 
which may affect the number of persons on a specific payroll. 

The manufactures census, since it is based on establishment reports, 
reflects the location of the establishment rather than the residence of the 
production workers. When geographic units as large as states are used, 
differences in establishment location and production-workers’ residences 
are likely to arise only in reference to the relatively few plants near state 
borders. 

Within the manufacturing segment of the nation’s economy there are 
wide variations in the average hourly earnings of production workers. In 
part, at least, these variations are associated with the industrial character- 
istics of the plants in which the workers are engaged. The average hourly 
earnings of production workers in the 430 industries for which man-hour 
data are published vary from $0.65 in the raw cane sugar industry to $2.32 
in the photo-engraving industry (table 33).1 A state’s manufacturing 


TABLE 33 


Averace Hourty Earnincs of Propuction Workers, 430 MANUFACTURING INDUSTRIES, 1947 


Average hourly earnings Average hourly earnings 





(cents) Number of Industries (cents) Number of Industries 

FAPMRLLO RRC cisto\elp cus oye.e ess, 0jai0:9 3 LBB Oe seetig sista vicielieiais 68 
RENE eel Pata eicisie c\e)alelala.chs 5 140-149........ 39 
PAPED ped aicin siccvie's isis ays. 23 150-159........ 15 
1: 9! hoc ous BSenR EE AES 55 160-169........ 5 
DR Oe erate felon gig sso s)e aJo\oje\i o L017 Die siacisareronite acy 2 
MSU bites cisisizcisie swine eee 180 and over............. 3 
101) 0 OD PRB EO BRODER 





Source: Census of Manufactures, 1947. 


earnings will therefore be affected by the kinds of manufacturing in- 
dustries which are located in the state, as well as by a number of other 
factors, such as occupational wage rates. 

By weighting the man-hours spent in each industry in a state by the 


® The Census of Manufactures, 1939 provided man-hour data for 171 industries. Earlier 
censuses had provided this information for even fewer industries. 

1° The average number of production workers reported in the Census of Manufactures, 
1947 is derived from the number of production workers on the payrolls during the pay 
periods ending nearest the middle of each month. 

“The Census of Manufactures, 1947 classifies plants into 458 industries, but man-hour 
data are published by industry for only 430. However, man-hour data have been shown 
by states for all major industry groups for which other data are published. 
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national average hourly earning in that industry, it is possible to compute 
for a state a weighted average hourly earning which will differ from the 
national average hourly earning only to the extent that state and national 
industrial compositions differ (table 34, column 4).? Since industrial 
earning rates have been held constant in this computation, the resulting 
figure has been designated the rate-constant earning. 

By comparing a state’s rate-constant hourly earning with that of the 
nation ($1.24 in 1947), a measure can be obtained of the extent to which 
industrial compositions differ among the states (table 34, column 5). 
Since the same set of weights (national average hourly earnings for each 
industry) has been used in computing the state rate-constant hourly earn- 
ings, they are comparable among states. 

Michigan has the most favorable industrial composition, producing 
average hourly earnings 12.1 percent above the national average. At the 
other extreme, the composition of North Carolina industry is the most 
unfavorable, 19.1 percent below the national average. Many of the more 
highly industrialized and more populous states have a favorable com- 
position, but there are some 32 states with unfavorable compositions, 10 
of them 1o percent or more below the national average. 

The only divisions that have a favorable composition are the East 
North Central and Middle Atlantic divisions. Manufactures composition 
is most unfavorable in the three Southern divisions. 

Since the average hourly earning in each specific industry is used in 
computing a state’s rate-constant hourly earning, the differences among 
states in the hourly earnings of workers within an industry have been 
ignored. By comparing the reported and rate-constant hourly earnings, 
the effect of the differences in national and state earnings can be meas- 
ured (table 34, column 6). State weights (state composition of industry 
measured in man-hours) are used to calculate both the reported and the 
rate-constant earnings, and the differences between them provide a com- 
parison only between each state, taken separately, and the nation. The 
weights differ from one state to another so that these differences cannot 
be used to compare earning rates in one state with those in another.’* 

12°The methods are the same as those used in computing rate-constant occupational 
earnings. See chapter 5 and appendix B. 

18'To be comparable among states, as well as on a state-national basis, a composition- 
constant earning would be needed. By weighting state-specific industrial hourly earnings 
by the national man-hours, a composition-constant series, in which only earning rates 
differed, could be obtained. Such a series could be closely approximated for manufactures, 
but the requisite data are not available for any other industrial segment. Because of the 


limited usefulness of the composition-constant figures, they were not computed. See ap- 
pendix B. 
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TABLE 34 


ReporTeD AND RatrEe-ConsraNt MANUFACTURING PRODUCTION-WORKER 
Hourty Earnincs, 1947, BY STATE 





Average hourly earnings (dollars) |Percentage differences attributable to 











Industrial Industry earning 
Reported man- composition rates (state 
State hours (millions) Reported Rate-constant |(national weights) weights) 
(1) (2) (3) (4) (5) (6) 
New England 
MAING. 2 coc 02.0 00102 190 1.05 1.12 —10.0 — 6.5 
New Hampshire... . 136 1.07 tis — 8.8 — 5.9 
Vermont........... 65 1.02 1.15 — 7.4 —11.4 
Massachusetts...... 1,229 1.19 1.21 — 2.8 — 1.5 
Rhode Island....... 261 1.14 1.18 — 4.9 — 3.8 
Connecticut....... ; 693 1.27 1.29 3.5 —1.1 
Middle Atlantic 
New York.......... 2,86 1.33 1.25 5 6.4 
New Jersey......... 1,237 foo 1.26 ire 5.0 
Pennsylvania....... 2,458 1.24 1.27 2.0 — 2.1 
East North Central 
GA aiaysts osicciccie es 1,992 1.37 1.34 eral 2.2 
Indiana............ 936 1.32 1.31 5.6 -5 
MUO cc. ase es 1,972 1.33 1.29 3.5 3.5 
Michigan.......... 1,652 1.48 1.39 12.1 5.9 
isconsin.......... 726 1.25 1.28 2.5 — PAQ1| 
West North Central 
Minnesota......... 306 1.17 1.23 — 1.5 = 2 
MGW a laselcletais'’e 238 1.16 1.23 — 1.0 = (5.7) 
Missouri........... 542 1.12 1.21 — 2.4 =) 
North Dakota...... 8 1.00 1.15 — 7.7 —12.8 
South Dakota...... 18 1.08 1.16 — 7.0 263 
Nebraska.......... 84 1.04 1.18 — 4.9 =12.3 
Kansas 129 ileale/ 1,28 Pail — 8.5 
60 ileal? 1.20 — 3.2 eg 
386 1.19 1.27 2.2 =" Gib. 
21 1.30 1.30 4.1 5 
387 .99 1.12 —10.2 —11.0 
gini; 216 1.24 1.26 1.4 — 1.3 
North Carolina..... 696 92 1.01 —19.1 — 8.3 
South Carolina...., 355 -93 1.03 —17.3 — 9.6 
Georgia............ 456 88 1.03 —17.2 —14.8 
Graders :k ccc 140 92 1.07 —14.1 —14.2 
East South Central 
Kentucky.......... 227 1.04 1.17 — 6.2 —11.0 
Tennessee..... 391 95 1.13 — 9.3 —16.2 
ma.... 380 98 1.15 — 7.5 —14.8 
Mississippi 148 78 1.03 —17.6 —24.0 
West South Central 
Arkansas 125 82 1.02 —17.9 —20.0 
231 .99 1.16 — 6.6 —14.6 
95 ues 1.28 2.8 —13.1 
512 1.09 1,24 — .6 —11.9 
28 1.28 1.19 — 4.5 7.6 
31 1.21 1.06 —14.5 13.7 
9 1.38 1.33 6.7 4.2 
93 1.18 1.25 «2 — 5.0 
13 1.09 1.16 — 7.1 = §.7 
24 1.22 1.17 — 5.7 4.3 
41 1.17 1.24 — .5 — 6.1 
4c 5 1.38 1.23 — 1.3 12.1 
acific 
Washington. ...... 243 1.46 1.18 — 4.8 230. 
rERONE soso cco: 182 1.46 1.08 —12.9 34.7 
California.......... 1,070 1.42 1.26 1.5 12.5 


Cols. 2 and 3: from Census of Manufactures, 1947. 

Col. 4: Computed by summing over all industries in a state the product of the number of man-hours reported by a 
particular industry in the state times the national average hourly earning of the industry, and dividing the sum by the 
total number of man-hours reported for the state. The basic computations were made by the Bureau of the Census as a 
special tabulation from detailed industry data for all 4-digit industries, although the results were made available only in 

e form of group totals which can be published without disclosing data concerning individual firms. _ : 

Col. 5: The difference, column 4 minus $1.24 (the national average hourly earning of all manufacturing peeaneiens 
workers), expressed as a percentage of $1.24. The percentages were computed before the earnings were rounded. 

Col. 6: The difference, column 3 minus column 4, expressed as a percentage of column 3. The percentages were 
computed before the earnings were rounded. 
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The entry for Maine, for example—6.5 percent—can be interpreted as in- 
dicating that on the average, Maine hourly earnings are 6.5 percent below 
those of the nation for the manufacturing industries found in Maine in 
1947. A similar interpretation can be applied to the entry for New 
Hampshire; on the average New Hampshire hourly earnings are 5.9 
percent below those of the nation for the manufacturing industries found 
in New Hampshire in 1947. But since Maine and New Hampshire may 
have differing compositions of manufacturing industries, we cannot con- 
clude from the relative size of their deviations from the national average 
that Maine’s hourly earnings are 10 percent lower than those in New 
Hampshire.'* About all that can be concluded is that, given the differ- 
ences in the industrial composition of the two states, Maine’s hourly earn- 
ing rates deviate more from the national average than do New Hamp- 
shire’s. 

Although the percentage differences in table 34, column 6, are not 
comparable among states, the entry for each state provides a state-national 
comparison which is free of the disturbing influence of compositional 
differences. In this respect the state-weighted percentage difference is 
superior to a comparison of the gross differences between the reported 
earnings and their national average, since such a comparison includes the 
effects of both compositional and rate differences. 

Rate-constant earnings enter into the differences both in state in- 
dustrial composition and in state-national earning-rate comparisons. Con- 
sequently, the rate-constant concept in a manufacturing context warrants 
closer examination. 

The assumption that an industry, as distinguished by the Bureau of 
the Census,’ is homogeneous with respect to the forces which are re- 
sponsible for the industry’s average hourly wage, is necessarily implied 
in the computation of each state’s rate-constant hourly earning. Differ- 
ences in the amount and type of capital, in the type and degree of skill 
required from the workers, in the manner in which the final product is 
priced and marketed, in the extent to which the workers are organized in- 


14 This figure is the difference between the entries for Maine and New Hampshire ex- 
pressed as a percentage of the entry for New Hampshire. A comparison of this kind is 
analogous to comparing two price indexes based on differing commodities and differing 
weights. 

1°The Bureau of the Census closely follows the standard industrial classification pre- 
pared by the Technical Committee on Industrial Classification, Division of Statistical Stand- 
ards, Bureau of the Budget, for use by all government agencies. See Standard Industrial 
Classification Manual, vol. 1, Manufacturing Industries, Washington, 1945. The Bureau 
of the Census has described the departures from the standard industrial classification in the 
Census of Manufactures, 1947. 
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to unions, in the degree to which the product is subject to seasonal factors, 
and in many other forces’® will make for variation in the hourly earn- 
ings of production workers. Undoubtedly some of these forces are 
responsible for differences in the average hourly earnings in plants within 
a single industry. It is, for example, unlikely that plants with only a few 
employees will require the same range of occupations that will be found 
in large plants in the same industry. While heterogeneousness will give 
rise to some error and impair the usefulness of industry averages, it will 
not vitiate their use unless the errors are large or the intra-industry differ- 
ences are associated with a region. 

For most industries there is little evidence of heterogeneousness. 
A pulp mill in the South is probably more closely related to a pulp mill 
in the North than to the paper mill next door. The differences among 
industries found in the Census of Manufactures, 1947 appear to be sig- 
nificant. Most of the differences in average hourly earnings have per- 
sisted from one census to another.’ Although not conclusive, this fact 
indicates that the forces which determine the industry average are associa- 
ated with some stable industrial characteristic and are not the result of 
random or chance factors which could be expected to rearrange the array 
of industrial earnings from one census to another.’® Exceptions, of course, 
can be found. The sawmill industry, for example, appears to differ 
markedly from one region to another with respect to organization, degree 
of mechanization, degree of unionization, and type of lumber cut.” 

16 Cf. Sumner H. Slichter, “(Notes on the Structure of Wages,” Review of Economics 
and Statistics, 32 (1950), 80-91; Jacob Perlman, “Extent and Causes of Differences in 
Hourly Earnings,” Journal of the American Statistical Association, 35 (1940), 1-12; and 
D. E. Cullen, “The Interindustry Wage Structure, 1899-1950,” American Economic Review, 
46 (1956), 353-369. 

17 The coefficient of determination between the average hourly earnings in 1939 and 
1947 for the 95 industries for which man-hour data were collected in 1939, and for which 
the industrial classifications are comparable, is .85. 

18 The stability of the industrial structure alone would tend to increase the confidence 
with which results for a single census year can be interpreted. This stability, coupled with 
the inherent difficulties of ‘“‘moving” industries from one state to another, probably means 
that the state earning differentials found in one census will persist over several years. 
Later censuses will afford an opportunity to test this more completely. The 1954 average 
hourly earnings of manufacturing workers estimated for each state by the Bureau of Labor 
Statistics, as shown in the Statistical Abstract of the United States, 1955, p. 216, are highly 
correlated with the census figures for 1947 (table 34, column 3); the coefficient of deter- 
mination between the two series is .88. Herman P. Miller, in “Changes in the Industrial 
Distribution of Wages in the United States: 1939-1949,” in Studies in Income and Wealth, 
23 (Princeton, 1957), 355-420, also finds considerable stability in the population-census in- 
dustrial earnings over the 1939-1949 decade. 

*° Man-hour data are published only for sawmills producing a million board-feet or more. 
For this group of mills the average hourly earnings range from $0.65 in the East South 
Central division to $1.59 in the Pacific division. If the industrial classification distinguished 
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Another source of difficulty in the use of national averages to separate 
industrial from regional differences in earnings is the tendency for par- 
ticular industries to be concentrated in a particular state or region. For 
example, 79 percent of cigarette manufacture, measured by production- 
worker man-hours, is in the South Atlantic division. Cigarette manu- 
facture, with its average earnings of $1.12 per hour, lowers the rate- 
constant earnings of the South Atlantic states, increasing the unfavorable- 
ness of their position. This raises the question of whether the relatively 
low earnings are a result of industrial characteristics which would cause 
a relatively low wage wherever cigarette plants are located, or whether the 
low industry average is chiefly the result of the industry’s location in a 
low-earning area. | 

The examples just discussed, while not easy to appraise, appear con- 
sistent with the generally held belief that industrial characteristics are 
more powerful than location in determining an industry’s wage struc- 
ture.”° 

The large number of census classifications operates both to limit the 
number of industries containing two groups of plants which have marked 
structural differences, and to increase the number which are highly con- 
centrated geographically.” 

The tendency to be noted in table 34 for most of the states in a census 
division to have industrial compositions which depart from the national 
average in a similar direction does not appear to persist within the 20 
major industrial groups. A rate-constant average hourly earning for each 
major industrial group within each of the census regions has been com- 
puted and compared with the national average for the corresponding 
the types of operation associated with portable and fixed sawmills, one would expect the 
average hourly earnings in the Pacific Northwest, where the fixed mill is common, to be 
the higher. The effect of combining the two types is to overstate the rate-constant earnings 
for the South and understate those of the Pacific Northwest. In addition to the description 
of the industry in the Census of Manufactures, 1947, see Vernon H. Jensen, Lumber and 
Labor, New York, 1945, pp. 15-18. 

20 This conclusion implies that the variance of the average hourly earnings among the 
458 industries within the 48 states is significantly larger than their variance among the 
48 states within the 458 industries. A table of average hourly production-worker earnings 
for each of the 458 industries in each of the 48 states is needed to test this hypothesis, and 
although most of the required data are available, such a test has not been made. For 
reasons given in chapter 5 and appendix B, the data given in table 34, columns 5 and 6, 
cannot be used to estimate the relative size of the two variances. 

21 There are 108 industries for which there is clear evidence that 50 percent or more of 
the man-hours were expended in one geographic division. For another 65 industries, the 
evidence is not so clear, since data are available only by area (two or three divisions com- 


bined). It is possible that some of these industries, also, are concentrated in a single 
division. 
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major group. When the detailed industries in a major group for a par- 
ticular region tend to be heavily weighted toward the lower-earning in- 
dustries within the major group, the region will have an unfavorable 
composition for the major group. If the unfavorable (favorable) com- 
positions found for states within a region were due solely to the lower 
(higher) skills available in the region, then we might expect the com- 
positions within the major groups to be unfavorable (favorable). Such 
is not the case. There is no significant tendency for the favorable and 
unfavorable within-group compositions to be distributed among regions 
in a systematic manner.”* The distributions of the within-group com- 
positions among regions appear to be random, and they do not follow 
the regional pattern found in table 34. From this finding we may con- 
clude that differences among the major groups account for the chief 
contribution to regional differences in industrial composition and that 
the within-major-group contribution to these differences is small. 

On the other hand, if a census division as a whole has hourly earnings 
smaller (larger) than the national average for the industries found in the 
region, there is a strong tendency for the hourly earnings of the major 
group to deviate from the national average in the same direction. 

When reported average hourly earnings are larger (smaller) than 
rate-constant earnings for a census division, reported earnings tend to 
be larger (smaller) in each of the major industry groups. Since the in- 
dustry weights differ from region to region, each region must be analyzed 
separately. In the two South Central regions rate-constant earnings ex- 
ceed reported earnings in every major group, and in the South Atlantic 
and West North Central regions there is only one major group (tobacco 
products) in which this is not the case. In the New England region, 
rate-constant earnings exceed reported earnings for all but three major 
groups (tobacco products, textile mill products, and leather and leather 
products). In the Pacific region, reported earnings exceed rate-constant 
earnings in all but the petroleum and coal products major group. In 
the Middle Atlantic region there are four major groups (paper and allied 
products, fabricated metal products, nonelectrical machinery, and trans- 
_ portation equipment), and in the East North Central region there are 
_ five major groups (textile mill products, apparel and related products, 


22 Based on a rank-order test. See Milton Friedman, “The Use of Ranks to Avoid the 
Assumption of Normality Implicit in the Analysis of Variance,” Journal of the American 
Statistical Association, 32 (1937), 675-701. The probability that the ranks would differ 
by chance alone as much as they did is approximately .10. A table showing the within- 
_ group compositions by census regions is given in my “Contribution of Manufacturing Wages 
to Regional Differences in Per Capita Income,” Joc. cit. The analysis there followed a 
somewhat more detailed method which led to essentially the same conclusion. 
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leather and leather products, electrical machinery, and instruments and 
related products) in which reported earnings do not exceed rate-con- 
stant hourly earnings. In the Mountain states, where reported earnings 
exceed rate-constant hourly earnings by only o.1 percent, there are only 
siX major groups in which this pattern persists.2* The persistence of 
the area patterns within the major industry groups would increase the 
confidence with which the regional patterns could be used to rank the 
areas by earning levels despite the differences in industry weights. If 
this is done, the three Southern and the West North Central regions are 
low-earning areas, the Pacific region is a high-earning area, and the four 
remaining regions are average-earning areas. 

Since the discussion of manufacturing earnings will gain from com- 
parisons with the earnings of other industrial segments, the discussion of 
manufacturing earnings will be resumed after the data available for other 
segments have been introduced. Attention is now turned to wholesale- 
trade earnings. 


WHOLESALE-1 RADE Earnincs”* 


A similar, though somewhat less precise, analysis of the average 
annual earnings of the 2.2 million wholesale-trade employees of merchant 
wholesalers, manufacturers’ sales branches with stocks, petroleum bulk 
stations and terminals, and assemblers of farm products can be made on 
the basis of data from the Census of Business, 1948.?° These employees 
are classified by 244 kinds of business. 

The average annual earning of paid wholesale-trade employees in 
1948 was $3,357. When classified by kind of business, wholesale-trade 
earnings are slightly more disperse than the hourly earnings of manu- 
facturing production workers (table 35).7* The average annual earnings 


23 The differences, reported minus rate-constant hourly earnings, expressed as a per- 
centage of the latter, by regions, for all manufacturing industries are: 


New England —2.4 South Atlantic — 9.0 
Middle Atlantic +2.9 East South Central —15.5 
East North Central -+2.8 West South Central —13.5 
West North Central —7.0 Mountain + ou 
Pacific +16. 


Detailed figures by region and major industrial group have been shown in ibid., table 4. 

24 The substance of this section appeared in my “State Wholesale Trade Earnings, 1948,” 
Southern Economic Journal, 22 (1955), 212-220. 

25 This study excludes manufacturers’ sales offices without stocks, and agents and brokers, 
which the census includes in wholesale trade. Neither group is engaged to any appreciable 
degree in the physical handling of the goods that they sell, nor do they normally maintain 
stocks. The two omitted groups reported 192,000 employees as of November 15, 1948. 

2° The average annual earnings of employees of each kind of business are computed by 
dividing the payroll for the entire year by the average number of paid employees. The 
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in the central two-thirds of the kinds-of-business classification range from 
$2,900 to $4,200, a range of about $1,300. Manufacturing production- 
worker earnings within this range, assuming a 2,000-hour year, would in- 
clude about six-sevenths of the manufacturing industries. Whether this 
difference in dispersion is due to statistical differences in the annual and 
hourly units used or whether it is traceable to the more substantial differ- 
ences in seasonality, the greater prevalence of part-time employment in 
some industries, and a greater range of skills, is not known. 


TABLE 35 


AVERAGE ANNUAL EARNINGS OF WHOLESALE-T RADE EMPLOYEES, 
244 Kinps oF BusinEss, 1948 





Average annual earnings | Kinds-of-business (number) Average annual earnings | Kinds-of-business (number) 


Less than $2,300 8 35700-37899 a2. «ad... 2300 28 
2,300-2,499 8 3,900-4,099............. 14 
2,500-2,699 8 4,100-4,299............. 15 
2,700-2, 899 10 A 5300=4 490. ceacins soeiese 10 
2,900-3,099.. 20 4,500-4,699............. 7 
3,100-3,299.. 30 4 OO-AE RIG sists tare bate oiane 5 
3,300-3,499.. 32 ATS00-ST 099 bree oes ot 10 
3, 500-3, 699 29 5,100-and more.......... 10 








Source: Census of Business, 1948, Wholesale Trade, U. S. Summary, table 1E. The above tabulation excludes 
agents and brokers and manufacturers’ sales offices without stocks. 

Two limitations to the use of these average annual earnings for com- 
puting state rate-constant earnings need early attention. The first is that 
classification by kind of business limits, but does not eliminate, the dis- 
persion in the composition of skills and occupations within the kind-of- 
business classification. Each establishment is likely to have its own unique 
composition of skills, and any classificatory device not based directly on 
skills will contain some dispersion within it. The extent of the approxi- 
mation is determined partially by the number and characteristics of the 
kind-of-business categories employed. The 244 categories employed in 
the 1948 census of wholesale trade appear sufficiently numerous to elim- 
inate much of the diversity among establishments. More categories would 
lead to a definition of “kind of business” so narrow that only a handful 
of establishments in each category could be clearly classified. The re- 


mainder would be borderline cases fitting one category about as well as 
another.?" 


average number of paid employees is obtained by summing the numbers reported for the 
work weeks which ended nearest the 15th of March, of July, and of November 1948, and 
dividing by 3. 

27Tf carried to an extreme, enough categories could be created to accommodate prac- 
tically every establishment in some one narrowly defined kind-of-business classification. For 
Most purposes such categories would be meaningless. Too, such a large number of cate- 
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The second limitation relates to the approximate character of average 
annual earnings. The payroll figure reported by each establishment pre- 
sumably is based on accounting records and is highly reliable. The num- 
ber of employees, however, is based on only three payroll periods and is 
subject to a number of transient influences. Seasonal peaks, varying rates 
of turnover, varying lengths of work weeks, and many other similar 
factors can affect the differences in average annual earnings between 
establishments and between kinds of businesses. Although the error thus 
induced is likely to be small, it is present nevertheless. 

With these limitations of the kinds-of-business classifications in 
mind, it is possible to use the kinds-of-business average earnings to com- 
pute for each state a rate-constant earning which reflects only differences 
in kind-of-business composition (table 36). The most favorable kind-of- 
business composition is found in New York (12.2 percent above the 
national average); the most unfavorable composition is in Idaho (192 
percent below the national average). Of the 11 states with favorable 
compositions, 7 are along the Eastern seaboard. Missouri is the only 
state west of the Mississippi River with a favorable composition. Although 
wholesale trade is generally associated with large metropolitan centers, 
all of the states that have such centers do not have favorable composi- 
tions, while Rhode Island and Tennessee do. 

Some insight as to the source of the differences in kind-of-business 
composition can be obtained by carrying out a similar analysis for each 
of the major kind-of-business groups. This has been done for the 15 
groups including more than two kinds of businesses. The nine census 
divisions are used as the basis for a geographic distribution, providing a 
table which shows the percentage differences for each of the nine 
geographic divisions in the kind-of-business composition within each of 
15 kind-of-business groups. In this table the United States composition 
for the kind-of-business group, rather than for all wholesale trade, is used 
as the base. By ranking the percentage differences for a group from the 
largest negative difference to the largest positive difference, it is possible 
to test whether the within-group differences are associated with 
geographic division.** Such a test indicates that differences at the di- 
gories would result in a high geographical concentration of the establishments in a particu- 
lar category, and thus would prevent a decision as to whether the observed differences in 
earnings were attributable to differences in the skills required or to geographical differences 
in pay for similar skills. A real test of the kinds-of-business classifications used would 
depend upon knowledge of the variance within each category. Such information is not 


available. 
28 Friedman, op. cit. 
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TABLE 36 


REPORTED AND RaTE-CoNsTANT WHOLESALE-T RADE EMPLOYEE ANNUAL EARNINGS, 
1948, By STATE 






} Percentage differences attributable 
Average annual earnings (dollars) to kind-of-business 










Average number 











of employees Composition Earning Rates 
State (thousands) Reported Rate-constant |(national weights)| (state weights) 
(1) (2) (3) (4) (5) (6) 
New England 
Maier = 2.0124 oc. 2,770 3,184 — 5.1 —13.0 
New Hampshire... . 2,818 3,197 — 4.7 —11.9 
Vermont....... ey 2,948 3,212 — 4.2 — 8.2 
Massachusetts. . 3,519 3,475 3.6 1.3 
Rhode Island... ll 3,179 3,476 3.6 — 8.5 
Connecticut........ 25 3,374 3,342 — .4 1.0 
Middle Atlantic 
New York.......... 338 4,076 3,764 12.2 8.3 
New Jersey......... 56 3,485 3,426 2.1 1.7 
Pennsylvania....... 141 3,224 3,409 1.6 — 5.4 
East North Central 
(ONG) ps5 eaeppenaee 111 3,471 3,382 8 2.6 
TIANA ic2 ate’: niv,c'e we 42 3,269 3,229 — 3.7 1.2 
UIT@ES 3 B5peeemegs 164 3,651 3,399 1.3 7.4 
Michigan.......... 77 3,574 3,314 — 1.2 7.8 
Wisconsin.......... 39 3,310 3,277 — 2.3 1.0 
West North Central 
Minnesota......... 49 3,133 3,249 — 3.1 — 3.6 
IGA Rae ebeneeeee 32 2,913 3,042 — 9.3 — 4.2 
VOSROULLS Soc. o.ccisie= 80 3,205 3,379 Avs — 5.2 
North Dakota...... 8 2,896 2,972 —11.4 — 2.6 
South Dakota...... 7 2,778 2,975 —11.3 — 6.6 
Nebraska): . s..15.0/ss10% 21 2,907 3,148 — 6.2 — 7.6 
earn ee eee 22 2,736 3,066 — 8.6 —10.8 
South Atlantic 
Delaware.......... 5 3,599 3,625 8.1 — .7 
Maryland.......... 31 3,017 3,256 — 2.9 — 7.4 
19), (CARE oe 16 3,568 3,476 3.6 2.6 
Virginia. . 5 33 2,776 3,003 —10.5 — 7.6 
West Virginia 17 3,218 3,295 — 1.8 — 2.3 
North Carolina. 34 2,793 3,170 — 5.5 —11.9 
South Carolina. 5 13 2,743 3,191 — 4.9 —14.0 
(Gaia eee es 40 2,973 3,279 — 2.3 — 9.3 
. MOI AAR Ec: rates clea a 44 2,715 2,972 —11.4 — 8.6 
: East South Central 
Kentucky.......... 23 2,908 3,253 — 3.0 —10.6 
Tennessee.......... 36 2,965 3,370 -5 —12.0 
NTN a Ae « atayspets:ss 25 2,762 3,247 — 3.2 —14.9 
Mississippi......... 13 2,456 3,160 — 5.8 —22.3 
West South Central 
Arkansas-.....>...- 13 2,602 3,118 — 7.0 —16.6 
\ Louisiana.......... 34 2,923 3,327 — .8 —12.1 
| Oklahoma.......... 23 2,972 3,236 — 3.5 — 8.2 
1 WRexaste nt ces acie oe 107 2,928 3,233 — 3.6 — 9.4 
{ Mountain 
Montana........... 7 2,998 3,141 — 6.4 — 4.5 
i MaghOwe nr serceictits o's 7 2,750 2,711 —19.2 1.5 
: Wyoming.......... 2 2,946 3,156 —Fon9 — 6.7 
Colorado........... 23 2,975 3,267 — 2.6 — 8.9 
i New Mexico........ 4 2,801 3,240 — 3.4 —13.5 
] WASUZONG co lcs. hve ee 8 3,055 3,072 — 8.4 — .6 
| UUEU ies Sega eae il 3,123 3,328 — .8 — 6.2 
INevada........5./.5 1 3,517 3,236 — 3.5 8.7 
| Paci, 
4 Washington 41 3,380 3,196 — 4.7 5.8 
| Oregon....... mele 26 3,442 3,209 — 4.4 7.3 
California. . . ae 200 3,400 3,192 — 4.8 6.5 


Cols. 2 and 3: Census of Business, 1948. Only the wholesale-trade employees of merchant wholesalers, manu- 
facturers’ sales branches with stocks, petroleum bulk stations and terminals, and assemblers of farm products are in- 
cluded. Excluded are manufacturers’ sales offices without stocks and agents and brokers. 

Col. 4: Computed by summing over all kinds of business in a state the products of the number of employees 
reported for a particular kind of business in a state times the national average annual earning for that kind of business, 
and dividing the sum by the total number of employees reported for the state. Since it was not possible for the Bureau of 

. the Census to publish data by detailed kind of business for every state, the actual computations of this column were 
made by the Bureau of the Census as a special tabulation. While all 244 kinds of business were used in making these 
computations, the results were made available only in the form of group totals which can be published without disclosing 
data concerning the operations of individual establishments. 

Col. 5: The difference, column 4 minus $3,357 (the national average annual earning of all wholesale trade em- 
ployees), expressed as a percentage of $3,357. The percentages were computed before rounding. 

Col. 6: The difference, column 3 minus column 4, expressed as a percentage of column 4. The percentages were 

omputed before rounding. 


ee 
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visional geographic level within the major kind-of-business groups con- 
tribute significantly to the regional differences in kind-of-business com- 
position. The observed differences in composition, thus, are not entirely 
the product of differences in the geographic distribution of the major 
groups; these between-group differences are supplemented and reinforced 
by differences within the groups by detailed kind of business. This is a 
somewhat different situation from that found for manufactures, where 
intragroup composition apparently contributed but little to rate-constant 
earnings. 

A comparison of the reported and rate-constant earnings for each state 
provides a measure of state-national earning differences for each state’s 
kinds of businesses. 

Nevada, which pays 8.7 percent more than the average based on its 
kind-of-business composition, is closely followed by New York, which 
for its kinds of business pays 8.3 percent above average. At the other 
end of the scale, Mississippi pays 22.3 percent less than average for the 
kinds of business found there. Of the 15 states paying more than 
average compensation for their kinds of business, 10 are located in the 
Middle Atlantic, East North Central, and Pacific divisions. 

When the differences between the reported payrolls and those com- 
puted from the kind-of-business composition for each of the nine geo- 
graphic divisions are examined, the differences are found to persist for 
each major kind-of-business group. The sign of the difference in each of 
the 20 major kind-of-business groups is the same as the sign for the 
geographic division as a whole in four divisions, is the same in 19 out of 
the 20 groups in three more divisions, is the same in 16 out of the 20 
groups in the Pacific division, and is the same in 13 out of the 20 groups 
in the New England division. 


Earnincs oF GovERNMENT EMPLOYEES” 


The interest in state earning differentials of government employees 
stems from the disproportionate increase after 1940 in the number of em- 
ployees of the federal government*® and from curiosity as to whether the 
numerous federal policies affecting the distribution of income among 
persons also are designed to affect state differentials, more than from the 
absolute size of their effects on the state earning differentials of all em- 

2° This section is based largely upon unpublished material developed by Howard G. 
Schaller while he was with the Study of Differences in State Per Capita Incomes. 

30'The number of federal employees increased from .9 million in 1939 to 2.4 million 


in 1952, an increase of 161 percent. During this period the employees of state and local 
governments increased from 3.1 to 3.8 million, an increase of about 22 percent. 
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ployees.** The federal government could manage its activities in several 


ways that would affect the state earning differentials of its employees. 

Perhaps the most obvious method would be through the location of 
governmental activities in areas where other income is low. Presumably, 
in these areas federal government pay rates would exceed those provided 
by alternative employment. There is, however, no evidence that this 
method has been used effectively.*” 

Federal pay rates offer another avenue for affecting state earning 
differentials. The policy written into the Classification and Postal Pay 
Acts, of paying the same rate for similar work wherever it is performed, 
is calculated to operate in the direction of leveling state differentials. The 
policy of having rates fixed by a local wage board in accordance with 
those prevailing in the community where the work is to be performed is 
designed to be neutral with regard to its direct effects on state earning 
rates, though it may indirectly affect them by increasing the demand for 
the relevant skills.** The data necessary to weight the effectiveness of 
each of these policies individually, and to distinguish their direct from 
their secondary effects, are not available. With the data at hand, about 
the best that can be done is to use methods similar to those used for manu- 
facturing and wholesale trade and then to try to relate the results to these 
problems. 

The interstate relative range of government employees’ average annual 
earnings in 1952 was about three-fifths of what it was in 1939 (table 37).** 
This reduction in the relative range is the result of a tendency for the 
percentage increase in earnings from 1939 to 1952 to be higher in states 


with the lower 1939 earnings.*® ‘There is a tendency for the earnings of 


31 Government employees were approximately 8.8 percent of the employed labor force 
in 1939 and 10.0 percent in 1952. Statistical Abstract of the United States, 1953, p. 186. 

82 Federal government employees, as a percentage of the population, tended to be more 
numerous in high-income states in 1939; there was no relationship in 1952. The coefficient 
of determination between the number of federal employees and income, both taken per 
capita, was .23 in 1939; in 1952 it was .o7, a figure that does not differ significantly 
from o. 

®8Tn June 1952 the pay rates of 45 percent of federal employees were fixed in accord- 
ance with the Classification Act, 36 percent by Wage Board decisions, 15 percent in accord- 
ance with the Postal Pay Act, and 4 percent by miscellaneous methods. Civil Service 
Commission, Pay Structure of the Federal Civil Service, June 30, 1952 (1953). 

%4The District of Columbia is excluded from these calculations. The relative range is 
the range divided by the mean. The range in 1939 was from a low of $787 in Mississippi 
to a high of $1,855 in New York State. In 1952 it was from a low of $2,540 in Arkansas 
to a high of $4,044 in Washington. The national average of all government employees 
increased from $1,445 in 1939 to $3,512 in 1952, or by 143 percent. 

°° The coefficient of determination between the percentage increase from 1939 to 1952 
and the 1939 level of government employees’ earnings is —.70. 
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TABLE 37 


REpoRTED AND RatEe-ConsTaNT EARNINGS OF GovERNMENT EMPLOYEES, 1939 
AND 1952, BY STATE 


Percentage differences attributable to 





Average annual earnings (dollars) 

































Number of Composition of Governments 
employees governments earning rates 
(thousands) Reported Rate-constant | (national weights) (statefweights) 
State 1939 1952 1939 1952 1939 1952 1939 1952 1939 1952 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
New England 
Maino. 17. Greasicttestene 30.3 39.5 940 3,071 1,456 3,544 8 9 85.4 —13.3 
New Hampshire 20.3 16.4 1,353 3,246 1,413 3,359 —2.2 —-4.4 —42 — 3.4 
Vermontiin. ic scesene 10.4 12.4 1,315 2,981 1,450 3,465 3 —-1.3 — 9.8 —14.0 
Massachusetts 160.3 209.5 1,566 3,499 1,489 3,454 — .4 —1.7 8.8 1.3 
Rhode Island.......... 23.2 31.9 1,548 3,241 1,480 3,523 2.4 3 4.6 — 8.0 
Connecticut........... 52.5 61.5 1,428 3,581 1,405 3,379 —2.8 —3.8 1.6 6.0 
Middle Atlantic 
New Xorkits vacae ster 459.5 667.2 1,855 3,865 1,440 3,487 — .3 -—#2.1 28.8 12.5 
New Jersey.... wal 224067) 17009») 5, 728 3,770 1,414 3,464 —2.1 —1.4 22.2 8.8 
Pennsylvania. . . 288.9 352.9 1,458 3,511 1,433 3,540 — .8 8 17 — .8 
East North Central 
Ohiotja..anneene ..| 201.0 284.7 1,467 3,525 1,418 3,500 —1.9 — .3 3.5 AY 
Indian -| 938.6 181.7 1,290 38,899 1,411 3,472 -—2.4 -11 —86 —2.1 
Illinois. . 216.3 312.3 1,771 3,706 1,448 3,482 2 — .6 22.3 6.1 
Michigan. ' 146.1 207.8 1,590 3,934 1,408 3,405 —2.6 -—3.0 12.9 15.5 
Wisconsin....... 100.7 105.6 1,386 3,558 1,410 3,398 -— 2.4 -3.4 —1.7 4.9 
West North Central 
Minnesota. 98.7 104.0 1,218 3,450 1,411 3,425 -—2.4 -—2.5 —13.7 oY 
owa .| 73.9 85.1 1,133 3,081 1,414 3,402 -—2.1 -—3.1 —-19.9 — 9.4 
MUsSOUN. ccs ee nae 104.3 138.9 1,328 3,000 1,444 3,512 — .1 0 —8.0 —14.6 
North Dakota......... 20.6 22.2 893 3,216 1,486 3,460 — .6 —1.5 -—37.8 —7.1 
South Dakota......... 27.2 26.5 830 3,034 1,427 3,515 — 1.2 -l = —41.8 —13.7 
Nebraska............. 49.0 59.7 1,049 3,046 1,429 3,491 —1.1 — .6 —26.6 —12.7 
IRANGA ars /ascratete v-o chutes 61.0 72.9 1,044 38,141 1,417 3,475 -—1.9 —1.1 —26.3 — 9.6 
South Atlantic 
Delaware 8.4 11.5 1,406 3,323 1,420 3,398 -—1.7 -3.2 —1.0 — 2.2 
Maryland 71.0 154.0 1,724 3,930 1,547 3,675 yi 4.6 11.4 6.9 
iii crore elated oferctemretae 106.5 171.9 2,044 4,097 1,704 3,836 17.9 9.2 20.0 6.8 
Virginia 100.5 204.6 1,484 3,646 1,521 3,679 5.3 48 —5.7 — 9 
West Virginia......... 40.8 53.6 1,102 2,958 1,414 3,424 —2.1 —-2.5 —22.1 —13.6 
North Carolina........ 70.0 115.3 1,073 2,878 1,419 3,482 -—1.8 -—2.8 —24.4 —16.1 
South Carolina........ 41.7 71.9 1,013 2,698 1,447 3,504 -l1 o—.2 -30.0 —23.0 
Georvid fe Ck o. er eacne 66.4 135.9 998 2,970 1,434 3,559 — .8 1.3 -—30.4 —16.5 
Wloridwia tas sac. Soren 58.5 128.8 1,171 38,120 1,425 3,460 —1.4 —1.5 —17.8 —9.8 
East South Central 
Mentucky sn oc. oss aces 61.5 86.1 1,140 2,976 1,429 3,534 — 1.1 -6 —20.2 —15.8 
MPONNERREES ones Avec 66.5 111.8 1,178 3,052 1,464 3,517 1.3 -1 —19.5 —13.2 
Alabama a. 0%.. jeter 61.1 115.3 982 2,996 1,448 3,570 +2 1.7 —382.2 —16.1 
Mississippi............ 49.5 60.0 787 2,577 1,450 3,445 38 1.9 —45.7 —25.2 
West South Central 
Arkansas)... 3...: esis 41.6 51.5 935 2,540 1,451 3,499 4 — .4 —35.6 —27.4 
DUCUIBIANG cra tis ache eevee 65.6 95.8 1,157 2,978 1,429 3,449 -—1.1 —1.8 —19.0 —13.7 
Oklahoma............ 63.4 103.4 1,104 2,996 1,427 3,574 — 1.2 1.8 -—22.6 —16.2 
MOXAB Load. cue Meese 148.5 299.1 1,281 3,220 1,485 3,536 — .7 -7 —10.7 — 8.9 
Mountain 
ION GANG cveracite se icawase 24.9 24.9 1,270 3,597 1,499 3,477 3.7 —1.0 —15.3 3.5 
1 PUT Ee eee ees 18.5 21.5 1,168 3,356 1,440 3,481 — .8 — .9 —18.9 — 3.6 
WROMMIN ts er sc arcieecie 10.9 14.5 1,168 3,314 1,475 3,534 2.1 -6 —20.8 — 6.2 
@olaradot..c8ongek 2. 41.2 74.8 1,358 3,434 1,447 3,580 oe 19 —6.2 —4.1 
New Mexico.......... 19.8 34.4 1,177 3,319 1,494 3,581 3.4 2.0 —21.2 — 7.3 
BPIRGIS teers areeticces 18.7 36.1 1,400 3,725 1,513 3,526 4.7 4 —7.5 5.6 
Utah ae eee: 20.6 53.2 1,210 3,393 1,435 3,685 — .7 49 -15.7 — 7.9 
Neyada so fick. cen 6.4 11.3 1,608 3,713 1,511 3,560 4.6 1.4 6.1 4.3 
Pacific 
Washington........... 69.2 136.1 1,544 4,044 1,459 3,577 1.0 1.9 5.8 13.1 
Oregon. corrwce cance 41.8 61.1 1,399 3,915 1,448 3,456 2 -16 — 3.4 13.3 
California’ ...Visecn <2 250.7 603.8 1,647 3,962 1,436 3,540 — .6 8 14.7 11.9 
United States........... 4,006.66,156.0 1,445 3,512) 15445 3,512 ...0.. Snes een 


Col. 2: The number of federal government employees engaged in the executive branch, the Government Printing 
Office, and the Government Accounting Office in each state was estimated by averaging the numbers at the beginning 
and end of 1939 as shown in the Annual Report of the Civil Service Commission, 1940. Since federal government employees 
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government employees to be higher in states which have high incomes 
from other sources in both years, though this tendency is more marked in 
1939 than in 1952.°° 

Available data make it possible to distinguish clearly only three cate- 
gories of government employment, analogous to the industrial and kind- 
of-business categories used for manufacturing and wholesale trade. These 
are federal government, state and local education, and other state and 
local government. In part, this difficulty is conceptual; for example, there 
is wide variation among the states as to what is a local government func- 
tion. Chiefly, however, the difficulty reflects the failure of government to 
provide regular and consistent statistical information on its own activi- 
ties.°’ These three categories provide a meager base for computing a 
meaningful rate-constant earning for the government employees in the 
various states. One consequence of the small number of categories is that 
the ranges of the rate-constant earnings are but 13 to 20 percent of the 
ranges of reported earnings.** Despite these serious shortcomings of the 


8° The coefficients of determination between the state average annual earnings of all 
government employees and state per capita incomes are .86 for 1939 and .66 for 1952. 

87 For example, the most recent census of governments is for 1942. See table 68, below. 

8° The difficulty may be seen more clearly by an examination of the national averages 
for the annual earnings in the three categories. These averages and their 1939-1952 per- 
centage increases are: 


Average earnings Percentage increase 
Government category 1939 1952 1939-1952 
Federal $1,760 $3,913 122 
State and local education 1,355 35413 152 
Other state and local 1,349 3,160 134 


In 1939 the state and local government averages differed by only $6, so that the rate- 


in the District of Columbia were reported as a unit, they were distributed by residency among Maryland, Virginia, and 
the District of Columbia on the basis of Census of Population, 1940 data. The average number of state and local govern- 
ment employees is shown in Bureau of Labor Statistics, Employment and Payrolls of State and Local Governments, 1929- 
1989 (1946). The estimates include part-time as well as full-time employees. 

Col. 3: The average number of federal employees in the executive branch, the Government Printing Office, and the 
Government Accounting Office was computed from monthly data in Civil Service Commission, Monthly Reports of Em- 
ployment, Executive Branch of the Federal Government, and these averages were distributed by state in proportion to the 
average of the numbers in each state on December 31, 1951, June 30 and December 31, 1952, as shown in the Annual 
Report of the Civil Service Commission, 1962, and in tables supplied by the Commission. Employees working in the 
District of Columbia were distributed by state of residence on the basis of Census of Population, 1950 data. Average 
monthly employment by state and local governments was calculated from the data in State Distribution of Public Em- 
pees, 1952, and then distributed by state in accordance with the October 1952 state distribution given in Allen D. 

anvel, “Regional Differences in the Scale of State and Local Government,’’ National Tax Journal, 7 (1954), 112-113. 

Col. 4: The averages shown are the sum of federal, state, and local government payrolls for the year, divided by the 
number of employees shown in column 2. The estimated aggregate federal payrolls and their distribution among states 
were supplied by the National Income Division. State and local government payrolls, by state, were estimated by 
multiplying by 12 the 1939 average monthly payroll for each state shown in Bureau of Labor Statistics, Employment and 
Payrolls of State and Local Governments, 1929-19389 (1946). ay. 

Col. 5: The averages shown are the sum of federal, state, and local government payrolls for 1952, divided by the 
number of employees in column 3. The estimates were supplied by the National Income Division. : 

Col. 6: Thesum of the products of the 1939 number of employees in a “type of government” times the 1939 national 
average earning of employees in that ‘‘type of government,” divided by the total number of employees (column 2), 
where the three “types of government” are federal; state and local education; and state and local noneducation. 

Col. 7: Same as column 6, except that 1952 data are used. c ‘ 

Col. 8: The difference, the rate-constant earning in column 6 minus the weighted average of column 6 ($1,445), 
expressed as a percentage of the latter. - : 

Co]. 9: The difference, the rate-constant earning in column 7 minus the weighted average of column 7 ($3,512), 
expressed as a percentage of the latter. 

Col. 10: The difference, column 4 minus column 6, expressed as a percentage of column 6. 

Col. 11: The difference, column 4 minus column 7, expressed as a percentage of column 7, 
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basic data, the rate-constant earnings appear to provide for many states the 
correct sign, if not magnitude, of the state’s deviation from the national 
composition. For other states, however, particularly those whose rate- 
constant earnings do not differ greatly from the national average, it is 
doubtful whether table 37 provides even a reliable sign. 

Of the 29 states with unfavorable compositions of government em- 
ployees in 1939, all but 8 still had unfavorable compositions in 1952. Of 
the remaining 19 states and the District of Columbia, which had favorable 
compositions in 1939, all but 7 states still had favorable compositions in 
1952. There does not appear to be any characteristic in common to the 
states changing from a favorable to an unfavorable composition between 
1939 and 1952, or vice versa.*® Each of the census regions except the 
West North Central had states with both favorable and unfavorable com- 
positions. Many of the states with large metropolitan centers had un- 
favorable compositions in both years, and the most notable exception, 
Maryland, probably reflects chiefly the fact that many federal employees 
working in the District of Columbia live in Maryland. To the extent 
that large cities are associated with high income, the unfavorable com- 
positions found in such areas would suggest that the federal government 
had tended to avoid them in locating its centers of activity.*° 

The percentage difference between the reported and rate-constant 
earnings is affected by the extent to which the rate-constant figures reflect 
constant earnings basically reflect only the differences in the proportions of federal employees 
in the states. The differences between categories are somewhat wider in 1952, but the 
1939-1952 increases in government employment were larger in the categories with the 
smaller percentage increases in earnings. The 1939-1952 percentage increases in number 
of employees are: federal government, 161 percent; state and local education, 16 percent; 
and other state and local government, 26 percent. The larger increases are the consequence 
of disproportionate expansions in the direction of force-account construction and manu- 
facturing activities—that is, a change in the distribution of governmental functions. See 
Solomon Fabricant, The Trend of Government Activities in the United States Since 1900, 
New York, 1952. If the categories were sufficient to accord separate treatment to these 
force-account workers, presumably the range of rate-constant earnings would be increased; 
at least, the rate-constant earnings would reflect state differences due to changes in earning 
levels and those due to internal changes in the composition of employees. 

°° The states with favorable 1939 and unfavorable 1952 compositions are Vermont, 
Illinois, South Carolina, Mississippi, Arkansas, Montana, and Oregon. Those with unfavor- 
able 1939 and favorable 1952 compositions are Pennsylvania, South Dakota, Georgia, Ken- 
tucky, Oklahoma, Texas, Utah, and California. It may be noted that both high- and low- 
income states and all census regions are represented. 

*° That the unfavorable composition in these states is not due entirely to a tendency for 
the number of state and local (i.e., lower-paid) employees per capita to increase with city 
size is evidenced by the fact that the number of federal employees per capita is below the 


national average in New York, New Jersey, Pennsylvania, Illinois, Michigan, Ohio, and 
Missouri. 
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compositional differences. Since there is reason to believe that the three 
categories for which data are available are too broad to reflect many of the 
differences in function, the figures denoting the size of the earning differ- 
entials after composition is taken into account must be used with caution. 
Moreover, the fact that the compositions vary from one state to another 
limits their usefulness for comparisons among states. Consequently, 
only comparison between 1939 and 1952 will be made. 

In all except seven states, the signs of the earning differentials are the 
same for both years.** In another six states the 1952 percentage differences 
were larger than those for 1939. For the remaining 35 states and the Dis- 
trict of Columbia, the signs of the percentage differences were the same 
in both years, but the size of the percentage differences was smaller in 
1952. This would indicate that the dispersion in the state earnings of goy- 
ernment employees had decreased between 1939 and 1952, even after 
changes in composition had been taken into account. It would be ex- 
tremely difficult, however, to maintain successfully that this effect was the 
result of a federal policy or combination of policies aimed at reducing 
interstate differentials. The fact that the average earnings of state and 
local government employees have increased more than those of federal 
government employees, and that this differential increase has contributed 
to the observed decrease in interstate dispersion, would argue against such 
an interpretation. Nor is it clear whether the tendency often noted for 
the earnings of lower-paid skills to increase more, or the diluting of the 
composition of federal government-employee skills by the greater ex- 
pansion in force-account undertakings, has contributed more to the smaller 
percentage increase in federal government-employee earnings. Moreover, 
there is slightly less tendency in 1952 than in 1939 for the earnings of state 
and local employees to be higher in states with higher per capita incomes; 
for federal government employees this tendency is less marked and did 
not change significantly from 1939 to 1952. 


41 Except for the small change in Pennsylvania, which apparently is due to the change 
from an unfavorable to a favorable composition, these changes are reflected in the observed 
earnings. In Rhode Island, the observed earnings of both federal and noneducational state 
and local government employees in 1939 were above and in 1952 were below the national 
averages. The observed earnings of state and local educational employees in Minnesota, 
Montana, Arizona, and Oregon in 1939 were below and in 1952 were above the national 
averages. Similar changes in the observed earnings of federal employees are also to be 
found in Montana, and of noneducational state and local government employees in Wis- 
consin and Oregon. 

“2 The coefficients of determination between state per capita incomes and the average 
annual earnings of state and local government education employees are .79 in 1939 and .59 
in 1952; of noneducational state and local government employees are .81 in 1939 and .66 
in 1952; and of federal government employees are .15 in 1939 and .18 in 1952. The 
difference between the latter pair of coefficients is not significant. 
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PopuLaTion-CEnsus INDUSTRIES, 1949 


The information on 1949 wage and salary income collected from a 
20 percent sample of persons in the Census of Population, 1950, when 
classified by the industrial attachments of the recipients in April 1950, pro- 
vides another opportunity to examine the relationship of industrial struc- 
ture to interstate earning differentials. The population census covers the 
entire range of industrial activity, although it provides only 146 industrial 
classifications; thus it is the only body of primary data covering more 
than a few industrial segments. The data on earnings were obtained by 
personal interview with the recipients and are unlikely to be as reliable as 
data supplied by establishments, from the standpoint either of industrial 
classification or of the amount of earnings.** However, these data pro- 
vide the only opportunity that we have to obtain some notion of the direc- 
tion of the contributions of industrial segments not covered by the detailed 
censuses of establishments. For the manufacturing, wholesale-trade, and 
government segments, the population census provides some limited data 
for an additional year. As part of a comprehensive body of data, they pro- 
vide some perspective for the findings for the individual industrial seg- 
ments and the relationships among them. 

The interstate range of rate-constant average annual industrial earn- 
ings of wage and salary workers is about one-third that of the reported 
earnings (table 38). The state reported average annual wage and salary 
earnings were derived from the same body of data and are identical with 
those used in the analysis of occupational income (chapter 5, table 24). 
The state rate-constant industrial earnings, however, were derived for each 
state by weighting the average annual wage and salary income for each 
of 146 industries by the numbers in the experienced labor force attached 
to the industry.** In addition to the difficulties inherent in enumerative 
data and in the fact that place of residence and industrial attachment 
typically relate to a week in April 1950, while income relates to the cal- 
endar year 1949, difficulties which were discussed in connection with the 
occupational data (chapter 5), there are several aspects of these data that 
are unique when dealt with in an industrial framework. 

The experienced labor force, the only magnitude available by state for 

“8 The census industrial earnings data are the same as those used for the analysis of 
occupational earnings. For a discussion of their limitations, particularly the association 
of the underreporting of income with the level of state earnings, see chapter 5. 

‘4 The list of industries and the average annual income for each are shown in appendix 
C, table 68. The method of computing these averages is there described. The industry 
averages range from $792 in private household domestic service to $4,128 in security and 


commodity brokerage and investment companies. Approximately two-thirds of the industries 
have average earnings between $2,100 and $3,300. 
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TABLE 38 


REPORTED AND Ratre-Constant INDUsTRIAL EARNINGS OF ALL WAGE AND SALARY WORKERS, 
1949, BY STATE 





Percentage differences attributable 





Average annual earnings (dollars) to 
Number in the Industrial Industry earning 
experienced labor composition rates (state 
State force (thousands) Reported Rate-constant |(national weights) weights) 
(1) (2) (3) (4) (5) (6 
New England 
Mai 311 2,065 2,350 — 6.2 —12.1 
203 2,193 2,367 — 5.5 —7.4 
126 1,997 2,353 — 6.0 —15.1 
1,874 2,610 2,520 -6 3.6 
316 2,359 2,501 — .l — 5.7 
835 2,795 2,608 4.2 7.2 
6,011 2,921 2,534 1.2 15.3 
1,982 2,959 2,603 4.0 13.7 
3,916 2,630 2,569 2.6 2.4 
2,943 2,797 2,638 5.4 6.0 
1,378 2,652 2,616 4.5 1.4 
3,401 2,936 2,605 4.0 12.7 
2,329 2,974 2,696 ad 10.3 
1,154 2,586 2,529 1.0 2.3 
934 2,472 2,502 — 1 — 1.2 
753 2,312 2,457 — 1.9 — 5.9 
i e 1,290 2,422 5 — .2 — 3.1 
North Dakota. a 141 2,007 2,355 — 6.0 —14.8 
South Dakota. ; 159 2,028 2,352 — 6.1 —13.8 
Nebraska. . . evi: 375 2,262 2,461 — 1.7 — §.1 
Kansas 561 2,372 2,554 2.0 mffoik 
South Atlantic 
Delaware... aad 120 2,752 2,540 1.4 8.3 
879 2,652 2,534 1.2 4.7 
379 3,000 2,584 3.2 16.1 
1,045 2,277 2,412 — 3.7 — 5.6 
590 2,412 2,508 -2 — 3.8 
1,171 1,841 2,246 —10.3 —18.0 
605 1,740 2,195 —12.3 —20.7 
1,054 1,801 2,264 — 9.6 —20.5 
972 2,064 2,275 -— 9.1 — 9.3 
754 2,024 2,414 — 3.6 —16.2 
936 1,956 2,381 — 4.9 —17.8 
837 1,832 2,329 — 7.0 —21.3 
459 1,408 2,183 —12.8 —35.5 
450 1,594 2,264 — 9.6 —29.6 
779 2,114 2,411 — 3.7 —12.3 
626 2,238 2,538 1.4 —11.8 
2,488 2,277 2,463 — 1.6 — 7.6 
183 2,461 2,424 3.2 1.5 
169 2,300 2,364 5.6 — 2.7 
95 2,557 2,511 3 1.8 
431 2,412 2,474 1.2 — 2.5 
182 2,364 2,442 — 2.5 — 3.2 
231 2,397 2,363 — 5.6 1.4 
213 2,610 2,579 3.0 1.2 
62 2,839 2,401 — 4.1 18.2 
819 2,774 2,469 = ibe 12.4 
553 2)668 2) 354 — 6.0 13.3 
3,991 2,870 2,497 — .3 14.9 
52,067 2,556 2Y5040 | Pe Tar 2-1-2 2.1 








Col. 2: +The numbers shown in the Census of Population, 1960, state tables No. 79, have been adjusted to exclude 
the farm self-employed and unpaid family workers and those in the “industry not reported” group. The adjustment for 
the farm group was made by substituting the number of farm laborers, foremen, and managers for the number attached 
to agriculture. : . é e 

Cal. 3: Calculated from Census of Population, 1950, state tables 94. These earnings are identical with those shown 
in table 24 (chapter 5). Beds : 2 f 

Col. 4: Computed by multiplying the average annual earnings in an industry (appendix table 68) by the number in 
the experienced labor force in the industry, summing over all industries, and dividing the sum by the total number in the 
experienced labor force (column 2). ‘ 

Col. 5: The difference, column 4 minus $2,504 (the weighted average of column 4), expressed as a percentage of 


,50: 
Col. 6: The difference, column 3 minus column 4, expressed as a percentage of column 4. 
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weighting industrial average earnings, includes wage and salary workers, 
unpaid family workers, and the self-employed.** A number of industries, 
and agriculture in particular, include all classes of workers in the ex- 
perienced labor force. With the few exceptions when government is 
specified as the employer, none of the industrial classifications were con- 
structed for one particular class of worker. Consequently, the industries 
in which the self-employed are prevalent are likely to be overrepresented. 
An adjustment seems feasible only for agriculture. Here the number of 
farm laborers, foremen, and managers, taken from the occupational data, 
can be substituted for the number in the experienced labor force attached 
to agriculture.*® Because of the seasonal nature of agriculture and the 
fact that April is an off-season month in many areas, this adjustment may 
result in some underestimation of agricultural income. The data necessary 
to make a more precise adjustment are not at hand, and the under- 
representation stemming from seasonality is slight compared with the 
overrepresentation which would result from the inclusion of the self- 
employed and unpaid family workers.** 

The weighted average of the state rate-constant earnings of all workers 
is 2 percent less than the national reported earnings.** By comparing the 


4° Class 1 and 2 workers (wage and salary workers for private employers or govern- 
ment) are the only ones included in the unpublished tabulation from which the industrial 
average earnings were computed. For definitions of each group, see the introduction to 
Census of Population, 1950, vol. 2. 

“© If the 3.3-percent sample counts of wage and salary workers on the unpublished D-9 
tabulation, which is the basis for the industry average earnings (see appendix table 68), 
are compared with the complete counts of the experienced labor force, it is found that 
74 percent of those attached to agriculture are self-employed or unpaid family workers. 
Similar comparisons for other major industry groups show that 20 to 29 percent of persons 
attached to the trade and business and repair service groups, 10 to 19 percent of those in 
the construction, finance, insurance and real estate, and the three other service groups, and 
less than 10 percent of the remaining groups are in the self-employed and unpaid family- 
worker categories. 

“7 The industry average annual earning for agriculture, $1,149, was retained in com- 
puting the rate-constant industry earnings. Since it is more than the average found for 
farm laborers, $1,027, some over-estimation of agricultural earnings may come from this 
source. 

“8 The weighted mean earnings computed in various ways follow: 

Reported earnings (of all wage and salary income recipients, 

from Census of Population, 1950, vol. 2, table 144) $2,556 
Industry earnings (average earnings in each of 146 industries 

weighted by the number of wage and salary workers in each industry, 

from the unpublished tabulation of 3.3 percent of census returns) 2,528 
State rate-constant earnings (weighted by the number in the experienced 

labor force, adjusted to exclude the farm self-employed and unpaid family 

workers and the “industry-not-reported” group) 2,504 
The difference between the mean reported earning of all recipients of wage income and 
the mean of the industry earnings computed from the sample tabulation is the algebraic 
sum of (1) sampling errors, (2) minor amounts of wages or salaries received by those 
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state rate-constant with its weighted average, $2,504, rather than with the 
national reported average annual earning, the effect of this discrepancy on 
the measurement of the direction and magnitude of state compositional 
differentials is minimized. The full effects of the discrepancy are present 
in comparisons of state reported and rate-constant earnings. While the 
average magnitude of the discrepancy (2.0 percent) is indicated by a 
comparison of the national figures, the magnitude for any one state, which 
can deviate in either direction from the national average, is unknown. 
This fact must be taken into account in using such comparisons to indicate 
the size and direction of the state-weighted earning-rate differentials.*® 

The number of detailed industries used in computing the rate-constant 
earnings can also affect the size and dispersion of the state rate-constant 
earnings (table 39). The population census provides only 59 industrial 
categories for the manufacturing segment, as compared with the 458 
available from the manufacturing census. One result is that state devia- 
tions may be affected. For manufacturing it has been found that major- 
group differences are more important than within-group composition in 
determining the rate-constant earnings. Consequently, the range of 
average annual earnings for manufacturing employees does not differ 
greatly in the two censuses. The difference between Michigan and North 
Carolina in the rate-constant hourly earnings computed from the manu- 
facturing census is about $0.38 per hour, or $680-760 for an 1,800-2,000-hour 
year, while the difference between the rate-constant annual earnings com- 
puted from the population-census data for these two states is $787. Both 
within-group and between-group differences contribute to the state rate- 
constant earning of wholesale-trade employees, so that the differences in 
classificatory detail are more marked. The business census lists 244 kinds- 
of-business categories for wholesale trade, while the population census has 
only ro such categories. If the difference between New York, which has 
the most favorable composition, and Idaho, which has a very unfavorable 
composition, is used to indicate the range in the rate-constant earnings, 
it is $1,053 when based on the business-census data and $210 when based 
on the population-census data. Much the same effect is obtained by com- 
whose primary classification is that of self-employed, and (3) differences between the 
actual and assumed midpoints of the wage and salary classes on the sample tabulation. 
In addition, the difference between the weighted mean of the state rate-constant and 
the mean industry earning is affected by the difference between the number in the experi- 
enced labor force and the number of wage and salary workers. 

“° Presumably the adjustment for the farm self-employed would minimize the contri- 
bution of this major group to the discrepancy. The discrepancy would probably be larger 
than average in states with relatively more of their labor force in industry groups in which 


the self-employed are relatively numerous—that is, in trade, business and repair services, 
and construction. 
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paring the ranges of state rate-constant average annual earnings com- 
puted from the 146 detailed population-census industries and the 12 major 
groups into which they typically are combined. For the detailed in- 
dustries, the interstate range is $513; for the major groups, $299. Although 
it is relatively easy to pick examples to illustrate cases of either more or less 
interstate dispersion, the mechanism depends upon three sets of factors, 
and it is difficult to assay their relative weights on a priori grounds. 

The interstate dispersion in rate-constant earnings depends upon the 
earning differences between major groups, the dispersion within major 
groups, and the concentration of the experienced labor force in particular 
industries. 

The range in earnings between major groups is great, but is accounted 
for largely by the $1,020 difference between the earnings of farm and 
personal service workers and those of the next higher earning groups, pro- 
fessional service, trade, and entertainment and recreation workers. The 
range among the manufacturing, mining, and construction groups is only 
$239, and their earnings differ from those of the highest earning group by 
another $154. The lower-earning farm, trade, and service groups include 
some 44 percent of all workers, and a relative decrease in their number 
in favor of higher-paid groups can have an important effect on a state’s 
rate-constant income, whether such a figure is based on detailed industry 
or major-group averages. 

The differences in earnings within major groups are also substantial. 
In all but the public administration group, the range of average earnings 
among detailed industries exceeds $1,000, and in three groups the within- 
group range exceeds the difference between the highest and lowest group 
averages. 

The tendency toward concentration of the labor force in specific 
groups is shown in the last two columns of table 39, and the concentra- 
tion in specific industries within the groups is reflected through the effects 
on income, in the column in which the range in rate-constant group 
earnings is expressed as a percent of the maximum possible range—i.e., 
the range of detailed industry earnings within the group. The tendency 
toward concentration in specific detailed industries is coupled with large 
within-group earning differences in the mining and manufacturing 
groups, and to a somewhat lesser extent in the public administration and 
personal service groups. 

The evidence of the approximate character of the population-census 
data on industry earnings is convincing; nevertheless, the evidence so far 
does not point to outright rejection. Attention is now turned to an exam- 
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ination of whether those data may be used to extend the analyses of the 
data for manufacturing, wholesale trade, and governments to an addi- 
tional year. 

ConsIsTENCY OF REsULTs 


Detailed data relating to the manufacturing and wholesale-trade seg- 
ments are available only for single years, and those relating to government 
for only 1939 and 1952. The population-census industry data, although 
less detailed, appear to provide an opportunity to see whether the findings 
based on detailed data tend to persist. Two related questions are of in- 
terest: First, do the results based on the broader categories in the popula- 
tion-census data provide results which are consistent with the more de- 
tailed establishment censuses? Secondly, do the classifications of states 
with regard to their favorable or unfavorable industrial composition tend 
to persist over a period of time so that results for a single year have more 
than transitory significance? Unfortunately, a negative answer to either 
of these questions precludes a satisfactory answer to the other from the 
data at hand. Unless the enumerative and establishment data furnish 
consistent results, their comparison cannot tell us whether differences be- 
tween the two sets of data are due to changing compositions or to the 
lack of statistical comparableness of the two sets of data. Similarly, unless 
the state industrial compositions are stable over a period of time, it would 
be difficult to test the consistency of the two bodies of data since they 
relate to different years. 


Manufactures 


The population and detailed establishment censuses for manufactures 
suggest that the compositional patterns of the states are fairly stable over 
the 1947-1949 period. The deviations from the national average composi- 
tion tend to be slightly smaller in the 1949 than in the 1947 data, although 
some 20 states had more pronounced deviations from the national average 
in 1949. Despite the differing numbers of industrial categories in the 
two sets of data, the percentage differences attributed to composition for 
1949 (table 40), differed from those for 1947 (table 34) by less than 5 per- 
centage points in some 35 states.°° However, in eight states with un- 


5° A frequency distribution of the differences between the percentage differences attributed 
to composition in the two bodies of data follows: 


Difference States 
(percentage points) (number) 
0.0- 2.4 26 
2.5- 4.9 9 
5.0- 7.4 II 
7-5- 9.9 I 


10.0-12.4 2 
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TABLE 40 


Rate-ConsTant AvERAGE ANNUAL EARNINGS OF WAGE AND SALARY WORKERS 
ATTACHED TO MANUFACTURING, 1949, BY STATE 
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Col. 2: Census of Population, 1960, state tables no. 79. gies : 

Col. 3: Computed by multiplying the 1949 national average annual earning in a manufacturing industry (appendix 
C, table 68) by the number in the experienced labor force attached to the industry in 1950, summing over all manu- 
facturing industries, and dividing the sum by the total number in the experienced labor force in the manufacturing 
industries (column 2). These calculations were made by the Bureau of the Census as a special tabulation. 

Col. 4: The difference, column 3 minus $2,776, the weighted average of column 3, expressed as a percentage of 
$2,776. These percentage differences provide a measure of the interstate differences in the industrial composition of 


manufacturing industries. 
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favorable compositions on the basis of the 1947 detailed data, these differ- 
ences were large enough for the same states to have favorable composi- 
tions on the basis of the 1949 data; New York was shifted in an opposite 
direction, from favorable in 1947 to unfavorable in 1949.°1 The question 
immediately arises of whether these apparent differences reflect real 
changes in the distribution of employees or man-hours among the state’s 
industries or whether they are only statistical differences in the two bodies 
of data. The data at hand afford considerable evidence that the latter is 
possible; however, detailed data from another census of manufactures 
are required to provide a reliable answer. 

Among the states with compositions that are favorable in one period 
and unfavorable in another, there are six whose percentage deviations, 
based on the detailed 1947 data, are less than 2 percent. For these states 
relatively minor shifts in either the industry average earnings which are 
used as weights, or the relative numbers of employees in the various in- 
dustries, could easily change the direction of the percentage deviation 
from the national average. Texas is among these states, and the change in 
sign of the Texas deviation can perhaps be accounted for by comparing 
it with its neighboring state, Oklahoma, where petroleum refining is an 
important industry also. In Oklahoma petroleum refining was important 
enough in 1947 to account for the state’s favorable composition. When 
population data are used, Oklahoma’s composition is even more favorable, 
probably because of the relative increase in petroleum-refining earning 
rates, 1947-1949.°" Differential changes in earning rates, particularly in 
the chemical industries, might easily account for the shift in Delaware’s 
position, though such changes are difficult to isolate among the 41 chem- 
ical industries listed in the manufactures census and the 4 listed in the 

51'The states with unfavorable 1947 and favorable 1949 compositions are: Delaware, 
Minnesota, Iowa, North Dakota, South Dakota, Nebraska, Texas, Utah, and Nevada. The 
1949 composition of Nevada was equivalent to that of the nation. 

52 Petroleum refining is a single industrial category in both bodies of data. The average 
annual earning of petroleum-refinery production workers was $3,480 in 1947 (total wages 
of production workers divided by the average number of production workers as reported 
in the Census of Manufactures, 1947) and $4,180 in 1949 (population-census data), a 
difference of 19 percent. Based on the same sources, the average annual earning of all 
manufacturing workers was $2,520 in 1947 and $2,776 in 1949, a difference of ro percent. 
Since 1947 and 1949 petroleum-refinery earnings differed more than the average of 
all industries, a state with the same relative number of workers in petroleum refining 
would have a more favorable composition in 1949 than in 1947. Although the above 
figures were taken from the two bodies of data with which we have been working, it is 
worth noting that the Bureau of Labor Statistics’ average hourly earnings of petroleum- 
refining production workers for 1949, when compared with the census figures for 1947, 


do not bear out the differential increase in earnings for this industry. Statistical Abstract 
of the United States, 1951, p. 200. 











INDUSTRIAL EARNINGS 177 


population census. Differential shifts in the relative number of workers, 
although small by ordinary standards, might easily account for the com- 
positional differences in the five states in this group which have fewer 
than 50,000 manufacturing employees. 

Two observations emerge from the above discussion: First, during 
periods of rapidly changing prices and earning rates, the measurement of 
industrial composition is affected by the leads and lags of individual in- 
dustries in respect to rate adjustment. This factor may be looked upon as 
irregular or transitory, but it is powerful enough to disturb conclusions 
drawn from the statistics for a single year. Secondly, when year-to-year 
changes are of importance, it is necessary to have data which are strictly 
comparable with regard to both the classifications and the measures used. 
Even then, small deviations from the national average can hardly be relied 
upon to establish firmly the favorable or unfavorable industrial composi- 
tion of a state. 


Wholesale trade 


The telescoping of the industrial classification in the wholesale-trade 
area—from 244 kinds of business in the 1948 business census to 10 in- 
dustries in the 1950 population census—is even more drastic than that for 
manufacturing. One result is that there is very little variation in the 
rate-constant earnings based on the population-census data: from 3.9 
percent below the national average in Florida to 3.4 percent above it in 
New York (table 41). In contrast, the range based on the business-census 
data is from 19.2 percent below the national average in Idaho to 12.2 
percent above it in New York. An examination of the average annual 
earnings for each of the 10 wholesale-trade industries shows that only 
two—food and related products, and farm products, raw materials—are 
below the average of all wholesale trade (see appendix C, table 68). An 
unfavorable composition of wholesale trade within a state means only 
that the state has relatively more employees in these two broad industries. 
Fewer states had unfavorable compositions based on the 1949 population- 
census data; this is a result of the shifting of nine states from an unfavor- 
able classification on the basis of the 1948 business-census data to a favor- 
able classification on the basis of the population-census data for 1949, and 
a shifting of five states in the opposite direction. It seems reasonably 
clear, however, that this apparent shifting in classifications could result 
solely from the telescoping of the industries into fewer and broader cate- 

58 The states with unfavorable compositions in 1948 and favorable ones in 1949 are 


Connecticut, Louisiana, Oklahoma, Montana, Wyoming, New Mexico, Nevada, Washington, 
and Oregon. Those with favorable compositions in 1948 and unfavorable ones in 1949 are 
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TABLE 41 


RaTE-ConsTaANT AVERAGE ANNUAL EARNINGS OF WAGE AND SALARY WORKERS 
ATTACHED TO WHOLESALE TRADE, 1949, BY STATE 






















Number in the Percentage differences 
experienced labor Rate-constant from national 
State force (thousands) earnings (dollars) average 
(1) (2) (3) (4) 
New England 
ING i cis cn hee eats clee oe sist ce winwat ects 10 3,059 —3.0 
New. Hampahire |, cccscte cane oviciewios stare btetie 5 3,101 —1.7 
VErMONG sccscrscsete emcee asa onss 4 3,100 -1.7 
Massachiisette s: «: atleorcatusfelus ciniris esc eoisterarts 69 3,146 — .3 
Rhode Island. ae 9 3,174 6 
Connecticut: :<icse cine otbioiriocicia tue or 24 3,165 -3 
Middle Atlantic 
New, Mork: + 2 desbwineacrretasiamcpinaac 300 3,262 3.4 
New plrni Ae cae ie e He + 
CD USYLV ANIA. ats is caine aislsteis siicinisisislstsle ain bos 1 . oy 
East North Central 
Ohio ae lees eS race emereeee eae 98 3,157 ed 
LE TAT Be Qo duaogndoonnddonoddogacoos 45 3,137 ae 
LUNG Faceng ane poen gece ono eandanen sce 137 3,156 mi | 
icra Bn RE Re trcane areal pate oe cetera’ 3 3, pr - a 
MBCOTIBIIN 5 5 ata'orsia)sio{eie iv ctainralsisieieintelsinininynte’n’= 3,1 —. 
West North Central 
Minnesota ed oars: = dsisieiete eratahete avin wialetslac slots 51 3,127 — 9 
OWA ain at sde'aletsleieia niels e/aie/eleinetainielainie vistevsisin’o/e 40 3,084 —2.2 
MUSOUTE J ajacertait cs cisinte ented couilelelereine oietnete 63 3,176 od 
North) Dakota (30 .scitegcmacdeeemensnne sine 8 3,064 —2.9 
South Dakota.) deki:e siamiee ad oe ncleeelesies 8 3,092 —2.0 
INGDEBSK rica cliosis cies ecteideiete tistoansistne ice 20 3,071 —2.6 
GANINGH, Cec ahosalele poe eieie le pee hiisieies © =e 26 3,098 —138 
South Atlantic 
DEIR WARD. oreo natos ciesd neice ees maia(ane Gains 3 3,117 —1.2 
Maryland’: 22 teat chicciemehineecerentesits 30 3,149 — .2 
ph sGagenoee saneeduuare oq soguasucougEe 8 3,145 — .3 
\ilPTAT Eo dononognodianaanoDauAhsaotaD eS 33 3,115 —1.2 
WiestiVirginias seeuesest cece = seteiiscee 15 3,141 — .4 
North'Carolina.2)4.co2scee dooie concn ee 33 3,126 —- .9 
ahs 15 3,130 — .8 
37 3,125 — .9 
50 3,030 —3.9 
26 3,125 - .9 
36 3,149 — .2 
: Fe 25 3,123 —1.0 
ppi 14 3,107 —1.5 
West South Central 
Ark 16 3,095 1.9 
33 3,162 3 
26 3,156 oll 
114 3,145 — 8 
6 3,161 2 
8 3,052 —3.2 
2 3,170 5 
20 3,144 — .3 
sarers 6 3,175 ait 
Hie i(cluigre steterelgiovesher eee staeee 9 3,047 —3.4 
arieiaeisteislain'serhucteeysiare)aatehate feet 10 3,151 —.1 
sepia Wh.e%e peyanrenrde op antawe ees we eta aes + 2 3,187 1.0 
34 3,166 4 
Oregon..... ac 25 3,175 7 
California......... ie 197 3,113 -1.3 
United States 2,041 3,154, «9th Seleeeere 





Col. 2: Census of Population, 1950, state tables no. 79. a ” 

Col. 3: Computed by multiplying the 1949 national average annual earning in a wholesale-trade industry kapesidts 
C, table 68) by the number in the experienced labor force attached to the industry in 1950, summing over all wholesale 
trade industries, and dividing the sum by the total number in the experienced labor force in the wholesale trade indus- 
tries (column 2). These calculations were made by the Bureau of the Census as a special tabulation. 

Col. 4: The difference, column 3 minus $3,154, the weighted average of column 3, expressed as a percentage of 


$3,154. These percentage differences provide a measure of the interstate differences in the industrial composition of 
wholesale trade industries. 
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gories, unaccompanied by any change in the relative numbers of em- 
ployees in each kind of business listed under wholesale trade. 

As a partial test of this hypothesis, the 1948 kinds-of-business categories 
were telescoped into 10 categories, averages computed for them, and new 
1948 state rate-constant figures computed which reflect only the composi- 
tional differences among these broad categories.°* The range of average 
annual earnings in these 10 categories is $2,088, more than twice the $990 
range shown by the population-census categories. Even for groups, such 
as petroleum bulk plants, which have names similar to those in the 
population census, there appears to be little comparableness, in part, per- 
haps, because of the inclusion of the self-employed as well as employees 
in the population-census data. These rate-constant earnings show mild 
versions of many of the same characteristics as those based on the popu- 
lation-census data. They have a limited interstate range, from $2,856 in 
Idaho to $3,549 in New York.®® More states have favorable industrial 
compositions in terms of these 10 larger groups than in terms of the 244 
detailed industries, as a consequence of a shift of four states, from un- 
favorable compositions on the basis of detailed industries to favorable 
Massachusetts, Pennsylvania, the District of Columbia, Tennessee, and Delaware. The 14 
states affected had about 20 percent of wholesale-trade employees in 1948. 

54 The 10 categories were obtained by telescoping the 20 major groups in the Census of 


Business, 1948. The major groups included in each category and average annual earnings 
for the category are: 


Average 
annual 
Major groups included earning 
(1) Grocery, confectionery, meat wholesalers; (2) Farm products 
(edible) distributors; (3) Beer, wine, distilled spirits 
wholesalers; and (5) Tobacco distributors; $3,116 
(4) Drugs, chemicals, and allied products wholesalers; 3,364 
(6) Dry goods, apparel wholesalers; 4,464 
(9) Farm products (raw materials) merchants; and (20) 
Assemblers of farm products; 2,376 
(10) Automotive wholesalers; 3,166 
(11) Electrical, electronic, appliance distributors; 
(12) Hardware, plumbing-heating goods wholesalers; and 
(13) Lumber, construction materials distributors; 35594 
(14) Machinery, equipment, supplies distributors; 3,587 
(19) Petroleum bulk plants, terminals and LP gas facilities; 3,096 
(7) Furniture, home furnishings wholesalers; (8) Paper, allied 
products wholesalers; and (15) Metal, metalwork (except scrap) 
distributors; 3,896 
(16) Scrap, waste materials dealers; (17) Other merchant wholesalers; 
and (18) Manufacturers’ sales branches, sales offices. 3,466 


°° The interstate range for the 244 wholesale-trade industries is $1,053; for the 10- 
category condensation considered here, $693; and for the population-census categories, $232. 
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TABLE 42 


SicNs oF WitTHiN-Mayor-Group INpDusTRIAL COMPOSITION, 1949, BY STATE 





Major-industry-group (signs of difference, state minus national rate-constant 













earning) 
Rate- 
constant 
earning® | Agri- Manufactures Trade 
(dollars) | culture, 
forestry 
State (arrayed by rate- and Durable} Non- Whole- : 
constant earning) fisheries | Mining | Total | goods —_ Total sale Retail 
goo 
Michigan:.......()222..0. 2,696 + + - — a5 = = ze 
iB Rept eoosodedoctt 2,638 — - -- _o + _ =e + 
Indiana 2,616 - - + + ata = a ve 
Connecticut. . 2,608 ao _ + + = = + + 
InOIS ores are 2,605 = = ate ate + - + = 
2,603 =f = 45 ie ar ofa == + 
Oba aenedad 2,584 + - - + + — = = 
Utaliiosa aids 2,579 = = a =F aig =e = + 
Pennsylvania 2,569 - - + + = = = =e 
Kansas 2,554 - -- + + +- ve = ae 
Delaware............... 2,540 = _ + ap + _ = i. 
Oklahoma.............. 2,538 - + — = aE = 2 se 
Maryland Seni scitacect 2,534 + - -- + + = — 25 
NewhYorksn. asc-casaces 2,534 = _ — — = + + a 
WISCONSIN cticcecce nce 2,529 - + + + =. = ae 
Massachusetts.......... 2,520 a =- - + _ = - = 
Wigeming tener sice-/iiee 2,511 _- + -- -- + — =f = 
Wiest Virginis....c.cs.e: 2,508 - _ + = a = = a 
Minnesota.............. 2,502 - + + - + + — = 
Rhode Island........... 2,501 + + — - — = + =: 
Missouri... ... 2,500 - = ~ + _ a a a 
California . 2,497 = + + — + + = = 
Colorado. ... 2,474 a = + = —- + — ue 
Washington... 2,469 + - — - + 0 + ae 
Texas 2,463 = St + = ae aS = + 
Nebraskaseceace aise ca-- 2,461 = + + - — + — =e 
Mowat a precpets aisn crefe nc sinse 2,457 = - + + + + - + 
New Mexico, <.:/sn-.0-0. 2,442 = + - - + = + = 
Montatiate ones cee cee 2,424 + - - + = + xe 
Kentoky7 yee ncrccienieieie 2,414 = = = = 0 - = - 
WIP RUDI srcretioit:vineiascvsieieiprt 2,412 + - - — = os se oh 
HOUISIANA wars ese ae 2,411 + + - - + - + = 
PER ee nS 2,401 = + 0 = at = 38 2 
Sains aa aserntee 2,381 - - a = — + — — 
2,367 + - - - - — = + 
2,364 - + - - + - — = 
2,363 - + = - + = _ & 
2,355 = = ar = ate =" = + 
2,353 - - - - - = =_ + 
2,352 = ae 7: = se 2 we x 
2,3 aR = = = = 4 = == 
2,264 + - - - _ - = r 
Beir claiorsia =\s(sis/e's 2,264 - + - - + _ - + 
North Carolina.......... 2,246 _ _ — - _ + ay + 
South Carolina.......... 2,195 - _ _ _ = _ As + 
Mississippi............. 2,183 - + - — - _ = + 





(Continued on next page) 
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TABLE 42 (Continued) 
Sicns oF WirHin-Major-Grour INpustRIAL CoMPosITION, 1949, BY STATE 





Major-industry-group (signs of difference, state minus national rate-constant earning) 
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®Table 38. 

Source: The state rate-constant earning for a major industry group was computed by multiplying the national 
average annual earning in a detailed industry (appendix C, table 68) by the number in the experienced labor force 
attached to the industry, summing over all industries in the major group, and dividing the sum by the total number in 
the labor force attached to the major group. These calculations were made by the Bureau of the Census as a special 
tabulation. The national rate-constant earning for a major group is the weighted mean of the state rate-constant 


earnings. For the national rate-constant earning, and the interstate range of rate-constant earnings, see table 39. 
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compositions, and the shift of one state from favorable to unfavorable 
composition. Though the compositional classification on the basis of the 
detailed categories and the telescoped categories differs for a smaller 
number of states than does the classification on the basis of the detailed 
wholesale-trade and population-census categories, there is enough evidence 
to indicate that many of the apparent differences between the 1948 and 
1949 figures could be due to statistical differences in the two sources of 
data. 


Governments 


Although the population census provides four industrial categories, 
they cannot be made comparable with the three categories used by 
Schaller (above, table 37). Separate data are provided by the population 
census on postal workers and other employees of the federal government, 
and state government employees are separated from those of local govern- 
ments, but government educational services at all levels are included with 
professional and related services rather than with public administration. 
The reported earnings of workers in government education services, while 
higher than those in private educational services, are below those reported 
by workers classified in any of the public administration categories. 
Schaller’s estimates indicate that state and local government education 
employees had earnings above other state and local government employees, 
Moreover, the population census classified only 2.6 million wage and salary 
workers in public administration; other wage and salary government 
workers are scattered throughout numerous other industrial classifica- 
tions.°® Despite these large classificatory and earning differences in the 
two series relating to government employees, both show much the same 
pattern of interstate differentials. Four states—Maine, Rhode Island, 
Pennsylvania, and South Dakota—which on the basis of the more com- 
plete data in table 37 had 1952 rate-constant earnings which exceed the 
national average by less than 1.0 percent, had rate-constant earnings below 
the national average for public administration employees in the 1949 data. 
Two states—Florida and Ohio—according to these data had favorable 
compositions of government industries in 1949 and unfavorable ones in 
1952. Florida’s rate-constant earnings were 1.5 and Ohio’s were 0.3 per- 
cent below the national average in 1952. It was pointed out above that 
the estimates underlying table 37 are too crude to support a confident 


5° A special “class of worker’’ code is assigned “wage and salary workers, government,” 
but these workers were grouped with other wage and salary workers in the tabulation 
underlying table 38. 
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decision about even the direction of a state’s composition when its rate- 
constant earning is very close to the national average. 


All industries 


Consistency may also be looked upon as the tendency for a state with 
a favorable composition of all industries to have favorable compositions 
in each industrial group. 

The deviations of state compositions of manufacturing industries from 
the national composition computed from the manufactures census tend 
to be the same as those computed from the population census. The com- 
position of the wholesale-trade industries is unfavorable in ten states and 
favorable in three states having composition of population-census in- 
dustries in an opposite direction. Except for Utah, which has unfavor- 
able compositions of both manufacturing and wholesale-trade industries 
but an over-all favorable composition, these states also deviate from the 
pattern for manufacturing. 

Every one of the states has at least one major industrial group with 
a favorable composition and at least one with an unfavorable composi- 
tion (table 42). It is, of course, possible for a state to have, for example, 
a favorable composition within each of the groups and, because of the 
distribution of its experienced labor force among the groups, to have an 
unfavorable over-all composition. This situation, as discussed above, is 
the result of three sets of forces: the composition of the state’s industry in 
terms of detailed industries and major groups, the differences in the group 
average earnings, and the differences in the detailed industry earnings 
within each of the major groups. Although California has a favorable 
composition within all but the agricultural and finance major groups, the 
distribution of its experienced labor force among the major groups is, on 
the whole, unfavorable (table 43). Taking account of both the within- 
group and the between-group composition, it is found that the finance, 
insurance, and real estate (despite its unfavorable within-group composi- 
tion), the business and repair services, the entertainment and recreation 
services, and the public adminstration groups contribute in the direction of 
a favorable industrial composition, but the contribution of these groups is 
more than offset by the contributions of the other groups in the opposite 
direction. 

Table 42 is affected by the number of detailed industries in a major 
group. The construction group, which consists of a single “detailed” in- 
dustry—that is, all construction industry employees are grouped under a 
single heading—provides no information to determine differing composi- 


TABLE 43 
INDUSTRIAL COMPOSITION OF THE EXPERIENCED LaBor Force, 1950, BY STATE" 
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TABLE 43 (Continued) 


INDUSTRIAL COMPOSITION OF THE EXPERIENCED LaBor Force, 1950, BY STATE* 
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#Adjusted vo exclude farm self-employed and the “industry not reported” group. 

bExcludes farm self-employed. 

Includes manufacturing industries not specified. 

Source: Census of Population, 1950. Detail may not add to 100.0 percent because of rounding. 
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tions of detailed industries for the states, and is omitted from the table for 
this reason. The agriculture, forestry, and fisheries group consists of only 
three industries, so that it provides no opportunity to reflect differences 
in the earning rates, skills, and length of work year which differentiate, 
for example, the Eastern hardwoods and Western softwoods forest opera- 
tions. Since the average earnings of agriculture ($1,149) are lowest, of 
forestry ($2,031) next, and of fisheries ($2,277) the highest, a “favorable” 
composition within this group means only that a relatively larger propor- 
tion of the group’s employees is engaged in forestry or fisheries. Much 
the same situation is found in the individual service groups. The group 
compositions have been retained in these cases, however, because of the 
additional information they provide on the industrial structure of the 
states. The trade group had been subdivided into wholesale and retail 
trade, not only to provide information directly comparable with the whole- 
sale-trade data from the Census of Business, 1948, but also to provide 
information, not readily available elsewhere, on the retail trade subgroup. 
In addition to the group detail, subtotals have been provided for the man- 
ufacturing and service industry segments. 

It is of some interest to note that the composition of nondurable man- 
ufactures in 10 states and of durable manufactures in 12 states has a sign 
differing from that for all manufactures. 

There is some slight tendency for the states at each end of the array 
of rate-constant earnings to have conpositions within the groups pre- 
dominantly in the direction of their over-all compositions. This tendency 
is more marked at the lower end of the array. Were all of the group 
compositions unfavorable, it would suggest that the available skills and 
other resources in the state operate to limit the range of services and 
goods that the state can produce. Conversely, a favorable composition 
in every industry group would suggest that a state’s industrial composi- 
tion is not limited by available skills or other resources and that it con- 
centrates on those in which the terms of trade are more favorable. The 
fact that the within-group compositions are favorable (unfavorable) in 
the lowest (highest) income states does not negate such a suggestion, 
however, since the distribution of skills and resources may be more 
effective in determining the relative concentrations among groups than 
among industries within the groups. 


1949 Earninc-RaTe DIFFERENTIALS 


In the discussion of the compositional differences among the states, 
for all industries and within the major groups, the final column of table 














INDUSTRIAL EARNINGS 187 


38, which shows the differences in state and national earning rates for the 
industries found in each state, has escaped mention. Since the percentages 
in this column are based on the differences between the reported and the 
rate-constant earnings, much of what has been said about the limitations 
of the figures for rate-constant earnings is relevant here. To the extent 
that the rate-constant earnings fail to reflect adequately the differences 
directly associated with industry, the percentage differences in earnings 
will also be affected. This relationship was treated in detail with regard 
to the earning rates of government employees. It need only be em- 
phasized here that limiting the number of industrial classifications can 
result in attributing too little as well as too much to composition, and 
hence too much or too little to earning rates. If, for example, a state’s 
experienced labor force were concentrated in the lower-earning plants 
within one of the broad industrial categories provided by the population 
census, these employees would be attributed the earnings of the entire 
category. This would tend to increase the size of the state’s rate-constant 
earning, and hence to attribute to composition rather than to earning 
rates the difference between the national average earnings for the type 
of plants in the state and the national average earnings of all the plants 
in the broad industrial category. 

Because of the limitations of the basic data underlying table 38, the 
magnitudes of the percentage differences in earning rates do not command 
great confidence. It is possible that even the signs may be in error in a 
few of the states which have both compositions and earning rates which 
approximate the national average, although the signs are more reliable 
than the magnitudes to which they are attached. Since reported state 
earning data are available only for all industries combined, it is not possible 
to test whether the state-national differences in earning rates calculated 
for all industries tend to persist within each of the population-census 
major-industry groups. The signs are the same as those found for occu- 
pations in every state, and they differ from those found for 1947 manu- 
facturing production-worker hourly rates in eight states, from those found 
for 1948 wholesale-trade average annual earnings in eight states, and 
from those found for 1952 government-employee average annual earnings 
in six states.°’ Since some states have earning rates in more than one in- 


57 The signs for all population-census industries differ from those for manufacturing, 
wholesale trade, and governments in Pennsylvania, Delaware, and Utah; from those for 
manufacturing and wholesale trade in Maryland and Idaho; from those for wholesale trade 
and government in Wyoming; from those for manufacturing alone in Massachusetts, Con- 
Mecticut, and Wisconsin; from those for wholesale trade alone in Montana and Arizona; 
and from those for government alone in Indiana and Minnesota. Outside of the Mountain 
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dustrial segment which differ in sign from those of the population-census 
industries, only 13 states account for these 22 differences in signs. More- 
over, the state and national earning rates differ in 11 of these 13 states by 
less than 5 percentage points. Of greater importance is the fact that in 
35 states and the District of Columbia the signs of the percentage devia- 
tions due to rates are the same for the 146 population-census industries for 
1949, the 458 manufacturing industries for 1947, the 244 wholesale-trade in- 
dustries for 1948, and the 3 government industries for 1952. 

The population-census industry data thus support the conclusion 
reached in the analysis of the 1949 occupational data (chapter 5) and the 
1947 manufacturing data that the Southern and West North Central re- 
gions tend to be low-earning areas, the Middle Atlantic, East North 
Central, and Pacific regions tend to be high-earning areas, and that the 
remaining regions may be characterized as average-earning areas. 


RELATION OF COMPOSITION AND EARNING DIFFERENTIALS 


There is a marked tendency for states with unfavorable industrial 
compositions to have earning rates below the national average for their 
industries and, conversely, for states with favorable industrial composi- 
tions to have above-average earning rates. Fourteen states depart from 
this pattern for the 1947 hourly earnings of manufacturing production 
workers; 14 for the 1948 annual earnings of wholesale-trade employees; 
and g for the 1949 annual average earnings of population-census wage 
and salary workers reported by industry (10 when these workers are 
reported by occupation.) ‘The only industrial distribution in which the 
relationship does not hold is that for government, where there are about 
an equal number of states with earning-rates difference signs which do or 
do not agree with the sign for compositional differences.** Except for 
governments, not only do the departures from average composition and 
average rates tend to be in the same direction for each state, but there 
is also a tendency for states with the extreme percentage departures in 
composition to have extreme percentage departures in the same direction 
for earning rates.°® 
states the magnitude of the deviating percentages was less than 3, with the exception of the 
Maryland and Pennsylvania entries for manufacturing and of the Maryland entry for whole- 
sale trade. 

58Tt is pointed out above that the signs for government composition and earnings are 
subject to some error largely because of the small numbers of “industries” for which 
separate data are available. 

5° The coefficients of determination between the percentage differences attributable to 


composition and to earning rates are: for manufactures (table 34, columns 5 and 6), .26; for 
wholesale trade (table 36, columns 5 and 6), .27; for the population-census industries (table 
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When the government data are set aside, composition and earning rates 
in 25 states differ from their national averages in the same direction in 
every set of data. Of the 23 states and the District of Columbia with one 
or more rate deviations which differ in direction from that for composi- 
tion, the only clearly marked regional concentration is in the West, where 
unfavorable compositions were accompanied by above-average earnings in 
all but Colorado.®° Outside the West the tendency is in the other direc- 
tion—that is, for favorable compositions to be accompanied by below- 
average earning rates. Oregon and Nevada had unfavorable compositions 
and above-average earning rates in each body of data; Montana and 
Arizona showed a similar situation in all but wholesale trade, and Wash- 
ington in all but occupations. 

The relationship between composition and earning rates, which per- 
sists throughout most of the available data, has consequences important” 
both for the technical problem of measuring and understanding state 
income differentials and for their implications for public policy decisions 
taken with regard to these differentials. ‘They are, therefore, worthy of 
additional attention. 


38, columns 5 and 6), .53; for the population-census occupations (chapter 5, table 24, 
columns 7 and 8), .77; and for government (table 37, columns 8-11), .oo. All of the 
coefficients except those for government are significant at the .or level. 

®°Tn the West the only two states without differing rate and composition signs are 
New Mexico and Utah. By region, the number of states with differing signs are: North, 
3; Central, 6; South, 6; and West, 9. 

®1 Oklahoma and Kansas are the only other states with differing signs in as many as 
three bodies of data. They have favorable compositions of manufacturing, and of popula- 
tion-census industries and occupations which were accompanied by below-average earning 
rates. There are eight states with differing signs in two bodies of data, and ten states with 
differing signs in a single body of data. 

®? The technical problems are discussed in appendix B. The type of interpretative prob- 
lem encountered because of this relationship may be illustrated by reference to the question 
of whether unionization is one of the factors associated with state earning differentials. 
Leo Wolman, in Thirty-Sixth Annual Report of the National Bureau of Economic Research, 
New York, 1956, p. 46, provides state estimates of the percentages of nonagricultural em- 
ployment in organized trade unions for 1939 and 1953. The more thoroughly unionized 
states tend to have higher per capita personal incomes (based on the average 1929-1954 
incomes, the rank correlation coefficient is .65), but this cannot be interpreted causally since 
the higher-income states tend to have the more favorable industrial and occupational com- 
positions and it may be that unions have concentrated on organizing the already-better-paid 
employees. Presumably, the percentages attributed to earning rates are net of the influence 
of composition, and these, too, are correlated with unionization (for 1947 manufactures the 
coefficient of rank correlation is .71). But the strong correlation between composition and 
tates renders this evidence ambiguous, since the rates, even when taken net of composi- 
tion, are an indirect reflection of composition. Again, if unions are efficacious in obtaining 
differential increases in earnings, the larger increases in earnings would be expected in states 
with the larger increases in unionization. The larger increases in earnings have been noted 
for the states with lower earning rates. These tend to be the states with earning rates, 
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There are three possible explanations for this relationship, none of 
which can be tested with the data at hand: First, it may be that the rela- 
tionship stems largely from the statistical framework in which the data 
were collected, classified, and compiled. The classificatory systems, de- 
signed as they were to serve many general uses, may not reflect adequately 
the many criteria which determine earning rates. It may be, for example, 
that the occupational classification “carpenter” does not reflect the basic 
differences in skills, experience, amount of supervision, specialization of 
function, and other factors needed to distinguish occupational from earn- 
ings characteristics. Such an explanation would seem more cogent if it 
related to only one of the classificatory systems. Before this explanation 
can be used to explain a relationship which persists in numerous bodies of 
data, it seems necessary also to hypothecate some regional distribution of 
the basic levels of skills. Firms operating in areas where only the lower 
skills were found would then find it necessary to organize their work flows 
so that only locally available skills were required. Types of businesses that 
were economically dependent upon skills not locally available might also 
be discouraged. The finding that states near the lower-earning limit of 
the distribution tend to have unfavorable compositions within each of the 
major occupational and major industrial groups lends some, though not 
conclusive, support to this hypothesis. It is not possible, however, to go 
behind the classificatory systems used in the available bodies of data, nor 
to introduce into them the further classificatory criteria which are needed 
to test this hypothesis adequately. 

A second possible explanation is that the relationship reflects a com- 
petitive situation in which the demand for the higher skills differs from 
their potential supply. In an area in which low-earning industries pre- 
dominate, the lack of enough high-earning jobs to absorb all those quali- 
fied to hold them would have a depressing effect on earning rates. Con- 
versely, in areas with high-earning industries, the search for a qualified 
labor force may lead to the inauguration of training programs, upgrading, 
pirating, and other practices which inflate earnings. Moreover, in such 
an area, the low-earning industries might find it necessary to raise rates 
in order to attract and hold a labor force. Such an explanation does not 
depend upon a differential distribution of skills among regions. Migra- 
tion from the lower- to the higher-earning areas presumably would operate 
in the direction of leveling out the earning differential between areas, but 
the barriers to migration at any one time are probably enough to maintain 


net of composition, below the national averages for their industries. There is, however, 
no correlation between net earning-rate differentials and percent of increase in unionization. 
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regional differentials. The hypothesis outlined here is consistent with 
the often-noted tendency during recent decades toward smaller earning 
differentials within firms, industries, cities, and states.6* Presumably a 
test of this hypothesis would require that the findings of many case studies 
of the experience of firms in obtaining and holding a labor supply, be 
pieced together with studies of the effects of expansion and changes in 
the composition of industries on earning rates within relatively small 
areas and of changes in the occupational characteristics of the labor force 
during inflationary and deflationary periods. 

Finally, it may be that the observed relationship, rather than being 
purely economic in its origin and perseverance, reflects differentials that 
are primarily based on the historically developed work habits and desire 
for leisure of persons living in particular communities or sections of the 
country. Such a hypothesis depends on somewhat greater immobility of 
the labor force than do the other possible explanations, and, if the hy- 
pothesis is correct, it would generate many of the barriers to migration. 
The cumulative effects of failing to provide adequate education, to build 
and maintain highways, to provide the other public capital necessary for 
industrial growth, and of becoming complacent about existing living 
standards and consumption patterns, could create barriers to improve- 
ments in earnings at least in the states with lower earning rates.** A test 
of this hypothesis would require techniques not usually associated with 
economics. 

Whatever the explanation of the relationship between composition and 
earnings, it is available to make composition a more powerful instrument 
for explaining interstate earning differentials. Too, the existence of this 
relationship probably makes less consequential our inability to separate 
cleanly compositional and earning-rate differences, although it does not 
operate in this way for government. Were the two variables uncorrelated, it 
would be more essential that the industrial categories be defined in such a 
way that variation within categories be held to a minimum. With a strong 
correlation between the variables, the effects of a failure clearly to differ- 
entiate compositional differences (and thus earning-rate differences) are 
only partially carried over into the use of compositional differences to ex- 


°8%n addition to chapter 4, see Frederic Meyers, “(Note on Changes in the Distribution 
of Manufacturing Wage Earners by Straight-time Hourly Earnings, 1941-1948,” Review 
of Economics and Statistics, 32 (1950), 352; and Edwin Mansfield, “Wage Differentials 
in the Cotton Textile Industry, 1933-1952,” ibid., 37 (1955), 77, and the literature there 
cited. 

°*To be operative, however, such forces would have to make themselves felt on the 
competitive labor market. For this reason, this hypothesis should probably be considered a 
special case of the second hypothesis. 
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plain reported earning differentials. Thus industrial composition, together 
with the forces correlated with it, appears to explain up to 70 percent of the 
reported interstate earning differentials in the areas, other than govern- 
ments, covered by the industrial series.*° This percentage is smaller than 
that explained by occupational composition (chapter 5). 

The independent effects of industrial composition are from slightly 
less to about three times as effective as those of occupational composition 
in explaining statistically the interstate variation in reported earnings. On 
the other hand, the explanatory effects of elements correlated with in- 
dustrial composition are smaller than are those correlated with occupa- 
tional composition, and industrial composition leaves more of the interstate 
variation in earnings unexplained. In terms of the distribution of varia- 
tion among independent and correlated influences, the differences be- 
tween the population-census industrial and occupational compositions are 
smaller than the differences between either of these and the industrial 
compositions within the manufactures and wholesale-trade segments. 
When the total explanatory values of the occupational and industrial com- 
positions from the population census are compared, it is found that occu- 
pational composition accounts for about 46 percent of the interstate varia- 
tion left unexplained by industrial composition.® 

The independent influences of industrial composition based on the pop- 
ulation, manufactures, and wholesale-trade censuses account for a sig- 
nificant proportion of the total interstate variation in earnings. This fact 

®5 This measure is based on the coefficient of determination between the rate-constant 


and the reported earnings. The method is discussed in appendix B. The coefficients, and 
the distributions of the variation between independent and correlated effects, are: 
Coefficient Inde- Correlated Unex- 
of deter- pendent effects plained 
mination effects 
(percentage of total variation) 
Population-census industry average annual 
earnings of wage and salary workers, 
1949 (table 38) 72 9 63 28 
Census of manufactures, hourly earnings 
of production workers, 1947 
(table 34) 72 32 40 28 
Business census average annual 
earnings of wholesale-trade 
employees, 1948 (table 36) 73 27 46 27 
The. coefficients for governments do not depart significantly from zero in either 1939 or 1952. 
®6 Based on the proportion of the variation left unexplained by industrial composition 
which is explained by occupational composition. This views occupation as an independent 
classificatory variable capable of explaining some of the dispersion within industries, that is, as 
a coefficient of partial determination between rate-constant occupational earnings and reported 
earnings after account has been taken of the effects of interstate variation in industrial 
compositions. 
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alone lends support to the hypothesis that interstate earning differentials 
are to a significant extent reflections of interstate differentials in the 
types and kinds of industrial pursuits within the various states. The 
influences correlated with industrial composition are available to increase 
the explanatory power of industrial composition, although the economic 
content of these correlated influences is difficult to specify. 


Chapter 7 


DEMOGRAPHIC FACTORS 


THE acE, education, marital status, urbanization, crude fertility rates, and 
other demographic characteristics of the state populations provide meas- 
ures of the state distributions of human resources. To the extent that 
persons and industries are mobile, it may be expected that economic con- 
siderations will operate in the direction of matching supply and demand 
for various levels of skills and other human resources. Consequently, a 
study of the state demographic differentials may be expected to reflect, 
though indirectly, some of the differentials found in the study of state 
occupational and industrial differentials. To some extent, however, the 
demographic differentials will tend to be independent and will help to 
explain the existence and persistence of the occupational and industrial 
differentials. 

In this chapter attention will be devoted to two sets of demographic 
characteristics: First, the direct effects on the distribution of state per 
capita personal incomes of using several variants of age and labor-force 
population groups as the denominator in computing “per capita” incomes 


will be investigated. This portion of the study will be confined to the ~ 


four decennial census years, 1920, 1930, 1940, and 1950, for which both 
census data and income estimates are available. Secondly, some attention 
will be devoted to the income differentials associated with the size of the 
city in which a family resides. This portion of the study will necessarily 
be confined to 1949, the only year for which reasonably complete data are 
available in the Census of Population, 1950. 


PopuLaTion Variants Basep on AcE aNnp Lasor Forcs* 


Five population variants have been singled out for intensive study. 
Three of these variants consist of age groups: persons 15 years old and 


* An earlier version of this section appeared as “Age, Labor Force, and State Per Capita 
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older; persons 20 years old and older; and persons who have reached their 
2oth but not their 65th birthdays. The other two variants are based on 
more direct measures of participation in the labor force: the total labor 
force and the employed labor force. To some extent all of these variants 
attempt to measure, with varying degrees of precision, that part of the 
population which contributes or may be expected to contribute directly 
to the flows of personal income. Certainly, children under 15 years of 
age can hardly be expected to make more than a nominal contribution to 
income, and then largely as unpaid family labor. Somewhere between 
the ages of 15 and 20 are found most of the new recruits to the labor 
force. The age of 20, therefore, may be viewed as near the upper age 
limit below which school or other preparatory work prevents entry into 
the labor force. As persons become older and unable to work, their 
contributions to income diminish. The choice of 65 as the age of retire- 
ment is purely conventional, however; it is the age at which those 
covered under the old age and survivors’ benefit program become eligible 
for pensions.* 

The Census of Population, 1950 reports persons 15 years old and older 
are 73.1 percent of the total population, that persons 20 years old and 
older are 66.1 percent, and that persons 20-64 years old are 57.9 percent 


Incomes, 1930, 1940, and 1950,” Review of Economics and Statistics, 37 (1955), 63-69. 
The analysis which appeared there was based on the National Income Division’s estimates 
of state income payments. In addition to making use of the recently available personal 
income series, this analysis has been extended to 1920 by making use of the income esti- 
mates for that year in Maurice Leven, Income in the Various States, Its Sources and Dis- 
tribution, 1919, 1920, and 1921, New York, 1925. 

? Harold Wool, Tables of Working Life, B. L. S. Bulletin No. 1001, Washington, 1950, 
p. 36, estimates that about 92 percent of the male accessions to the labor force are from 
the age groups under 20 years. 

* Other variants, also designed to exclude those who can make only a limited contri- 
bution to income, might be devised. The institutional population or those who are partially 
or wholly incapacitated might, for example, be excluded. The former group, however, is 
small, and there are no reliable data for the latter. In 1950 only 1.0 percent of the popu- 
lation was in institutions. By states the percentages varied from .6 percent in Mississippi 
to 1.5 percent in Massachusetts and 1.6 percent in the District of Columbia. Census of 
Population, 1950, Bulletin P-B1, tables 59 and 69. Some attention might also be paid 
to the number of mothers who are prevented, temporarily at least, from participation in 
the labor force by the necessity of caring for their children. To some extent a count of 
children reflects this factor, although imperfectly. It is conjectural whether much would 
be added to our knowledge by some scheme which would, for example, take into account 
more explicitly the inability of the mother with children below the age of four to par- 
ticipate in the labor force. It is believed that the age criteria used here largely account for 
the differences in state per capita incomes, or are closely associated with other important 
variants. 
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TABLE 44 
PERCENTAGE DIFFERENCES BETWEEN STATE AND NATIONAL POPULATION COMPOSITIONS, 


FOR THREE VARIANTS BasED ON AGE, DECENNIAL CENSUS YEARS, 1920-1950" 
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age 
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*® Persons for whom age was not reported are included in each of these variants. 
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of the total population. Corresponding percentages for each of the 
states vary considerably. In New York, for example, persons 15 years 
old and older are 77.4 percent of the total population. For this group the 
difference between the percentages for the United States and for New 
York, expressed as a percent of the United States percentage, is + 5.8 (the 
plus sign showing that the state percentage is the higher). Similar per- 
centage differences may be calculated for each age group and each state 
(table 44). 

The percentage differences shown in table 45, relating to the two 
labor-force variants, have been prepared in the same manner as those in 
table 44. The difference between the percent of the total state population 
and United States population in the labor force (or the employed labor 
force) has been expressed as a percentage of the United States figure.° 


Absolute differences among states 


The more heavily populated states in the Northeast and along the 
Pacific Coast tend to have larger percentages of their total population in 
the three age groups considered, while the Southern and Mountain states 
tend to have smaller percentages in these groups; conversely, the Southern 
and Mountain states have larger percentages in the groups excluded—that 
is, in the groups consisting of persons under 15 years of age, under 20 
years of age, and under 20 years of age and 65 years of age and over. The 
geographic distributions found for the labor-force groups are similar. 
The largest positive percentage differences in 1950 are found in New 
York for the variants based on age, in Nevada for the total labor force, 
and in Connecticut for the employed labor force (although the District 
of Columbia, a city, had larger differences for all five variants). The 1950 
largest negative percentage differences are found in New Mexico for the 
groups consisting of persons 15 years old and older and the employed 
labor force; in South Carolina for the group 20 years old and older; 


“Comparative percentages for earlier years, for the United States, are: 


1':920 1930 1940 1950 
Persons 15 years old and older 68.2 70.6 75.0 973.1 
Persons 20 years old and older 59.3 61.1 65.6 66.1 
Persons 20-64 years old 54.6 55-7 58.7 57.9 


©The United States percentages, as shown in the Census of Population, 1950, Bulletin 
P-B1, Tables 51 and 52, are: 


1920 1930 1940 1950 
Percent of total population in: 

Total labor force 39.0 39-6 40.1 39.9 

Employed labor force N.a. N.a. 34.1 37-3 


For 1920 and 1930 the census data relate to gainful workers rather than to labor force. 
Data comparable with employed labor force were not collected prior to 1940. 
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TABLE 45 


PERCENTAGE DIFFERENCES BETWEEN STATE AND NATIONAL POPULATION COMPOSITIONS, FOR 
Two Variants BasEepD oN LaBor Force, DECENNIAL CENSUS YEARS, 1920-1950 




















a. Population in employed 
Population in total labor force® labor force 
State 1920 1930 | 1940 1950 1940 1950 
New England 
Maine...... Berets 3.5 — 2.7 — 2.7 — 5.2 — 4.0 — 8.4 
New Hampshire. . 11.6 4.1 5.0 2.4 4.4 1.8 
Vermont........ at — 1.3 — 1.8 — 3.3 1.5 — 2.6 
Massachusetts. . . 15.1 7.4 6.6 4.9 3.6 4.4 
Rhode Island...... 16.7 8.7 12.5 9.2 8.2 3.0 
Connecticut. ..........00- 9.6 6.0 12.4 10.2 16.1 10.5 
Middle Atlantic 
INGwi\ Gtko. ene cnceocbanaas 11.3 10.3 10.3 7.6 7.6 7.4 
New Jersey. ...-.+-2-s2008- 6.5 6.5 11.4 9.1 10.0 8.8 
Pennsylvania............+- oa — 2.8 4 — .2 — 4.9 3 
East North Central 
(Oia dadapnenonebaccdtnac 2.4 — 1.0 - .1 1.3 — 1.0 3.2 
Indiana..... — 2.4 — 2.9 — 3.1 a — 2.0 3.4 
Illinois...... 3.9 4.9 6.2 7.4 6.1 9.1 
Michigativnss)-). (=< sc « o/elereiat 3.0 ni! 9 0 1.2 ay | 
Wisconsin — 3.0 — 3.4 2.4 2.2 — 1.4 5.7 
West North Central 
Minnesotat nena. bile ee vee — 2.6 — 2.6 — 1.6 —- .0 — 2.8 2.8 
(7 aie oncocemnodudapodds — 8.5 -— 7.1 — 5.9 — 2.2 —- .9 2.4 
Missourtccryeccicite csisteirent= — 1.0 1.0 2 atl - .1 3.1 
North Dakota............- 18.2 —11.3 — 8.4 — 5.8 — 9.0 — 3.3 
South Dakota..........-.+- —12.9 —10.1 — 7.0 — 3.1 — 7.3 — .6 
Nelasks Acar Sele tlaetene — 9.7 — 7.5 — 5.0 — .3 — 4.0 3.4 
HON emodaacenaaaon — 9.7 — 7.2 — 7.2 — 2.7 — 6.5 — .6 
South Atl Atlantic 
Dela Wares cite ipicteis'eleiaisinre os 4.8 3.5 6.9 3.4 12.3 6.7 
Maryland ))o: -..cisicisieentv ds 6.6 3.7 5.0 4.2 10.6 2.3 
I a Seatac Sara ieiesistetoteioreloiee 38.3 25.9 29.4 26.3 35.8 24.8 
War Gants ss «, olcrerateje sasiclelsie losis — 8.3 — 8.6 — 3.9 — 1.3 1.6 — 7.1 
West Virginia.............. —14.2 —17.0 —16.7 —17.4 —20.4 —16.1 
North Carolina...........-- —13.0 — 9.5 — 6.9 — 3.9 — 1.3 — 3.5 
South Carolina............. — 2.1 — .6 — 4.1 — 5.4 1.4 — 4.4 
(Geeprzia rerio cote s bintcieiyaelsisie — 3.9 5 — 2.1 — 2.6 3.4 — 2.4 
HloriGareeme eee amea meets 1.0 2.6 3.4 — .6 5.0 — 2.4 
East South Central 
Kentucky sitet eeisetaclesas's —10.6 —12.8 —12.5 —13.7 —13.2 —13.1 
IP GTIMERSOD Mei nye cinlatsiesaoe Eccles —10.8 — 7.9 — 8.3 — 8.6 — 5.8 — 7.6 
IMA Daria he cislecestosietete ore — 5.9 — 2.5 —10.4 —11.1 — 8.0 — 9.7 
Mississippi. ........-..0++- — 2.2 5.7 — 7.7 —12.8 — 2.9 —11.8 
West South Central 
(AVIAN RGR 2 oc cs fapip\vietets nies —10.9 — 9.4 —13.1 —14.9 —12.7 —13.6 
TOISAS ee ccm a's + crete ei ls — 4.6 — 2.4 — 6.7 —13.2 — 4.9 —12.6 
Oana 5 kas ciate ars eisiarieoe va —15.1 —13.1 —14.1 —10.5 —17.8 — 9.6 
TEXAS Ocal dose dadeae cena — 7.6 — 4.7 — 4.6 — 3.3 — 2.8 — 4.2 
Mountain 
INF ONCATIN ve, -1e1c's1e =| <inicleicie’ miele 0 1.2 3 — 1.4 — 3.3 — 1.0 
Tdghosemotascssicescccseent -— 9.1 — 8.3 -— 9.1 — 6.9 —11.9 — 6.2 
WIVODID Eo noc ce viele sins aca 7.5 3.0 =a 3.2 -6 — .6 
M@oalorado decors cietacisieieterstes — .2 — 2.2 — 6.4 — 2.8 — 9.2 — 3.6 
New Mexico.............-- —13.6 —15.3 —16.6 —15.3 —23.1 —18.8 
MAXIROMES rotten) <ialcitty eiaisie leievoros — .6 — 4.6 —10.0 —11.1 —12.3 —14.7 
taht snarl ciactiaa-eeent —15.2 —15.8 —17.8 —11.5 —21.1 —11.0 
Nevada tances te nticchataieces 24.4 18.4 8.6 11.2 9.6 6.5 
Paci, 
Washington 9.3 6.9 2.9 1.0 2.0 — 6.4 
Oregon..... 5.4 8.0 3.8 2.2 4.3 1.5 
California........... 13.2 10.8 6.5 4.6 6.6 — 1.2 





nnn n= el 


*Gainful workers used in 1920 and 1930. 


DEMOGRAPHIC FACTORS 199 


in Mississippi for the group of persons 20-64 years old; and in West 
Virginia for the total labor force. The interstate range of percentage 
differences (excluding the District of Columbia), from largest positive to 
largest negative, tends to be smaller in 1950 than in earlier years, and it 
will be shown below that there is some narrowing of the differentials 
among the states. 

The states with the largest percentages of persons under 15 years of 
age tend to be the ones which have the largest percentages under 20 years 
of age and under 20 and over 64 years of age, and also the largest per- 
centages outside the labor force and outside the employed labor force. 
There is much concordance between the rank of a state by any one 
characteristic and the state’s rank by the other characteristics (table 46). 


TABLE 46 


INTERSTATE RANK CORRELATION COEFFICIENTS BETWEEN POPULATION VARIANTS, 
DEcENNIAL CENSUS YEARS, 1920-1950 








Population variants 1920 1930 | 1940 1950 
Persons 15 years old and older, and 
Persons 20 years old and older..........-....eeeeeeceuceseees .99 -99 -99 -99 
Bersonm 2-H years Old actejet teas sae slestee «citenicencdsesmancteas ~92 -95 -96 -93 
Wergons in labor LOrce® so... 5 ssc secs cca cciesis eccnsecewacive sie -79 «74 87 87 
Persons in employed labor force.............-.--+-00 bee pesetest na. D.a. 75 84 
Persons 20 years old and older, and 
Person) 20-O4; VEars QU. <5 2)510,01s\00 = 2/010 s <i ojeis ejela caine steieieeu ee -94 -95 -97 -95 
Persons in labor force. ........ 82 -73 -85 -89 
Persons in employed labor force n.a. 2a. .74 85 
Persons 20-64 years old and 
PPCFAONN IIE DOLORCEN Ss otal afeiate alolcre ocleia oleleteieicie states socials sels 84 -79 89 93 
Persons in employed labor force. .........-...2sceeeeseeeeees 2.8. D.a. Avtt/ -82 
Persons in labor force*, and 
Persons in employed labor force. ...........eceeeeececeeeeces 0.2. n.a. -93 -90 


ol on Cerrar for 1920 and 1930. 
To some extent this might be expected, since each variant is designed 
to help in measuring that part of the population which contributes or may 
be expected to contribute substantially to a state’s income. The only differ- 
ence between the variant which includes only persons 20 years old and 
older and the variant which includes only persons 15 years old and older 
is persons in the 15-19 age group. Similarly, the labor-force variant in- 
cludes all persons in the employed labor-force variant; the only difference 
is the number of unemployed on the census dates. The coefficients in 
table 46 are slightly higher when both variants are based on age than 
when one variant is based on age and the other on labor force. The co- 
efficients tend to be lowest when one of the variants is employed labor 
force. Not only is employed labor force an extreme variant in the 
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sense that it attempts to exclude any who are not making a direct con- 
tribution to income in the current year, but it is also subject to con- 
siderable random error. Unemployment, measured as of a specific week, 
might vary erratically among states.® 

As may be expected from the regional distribution of the states with 
relatively large percentages of children and/or persons over 65 years of 
age, they tend to be states in which agriculture is relatively important 
and employment in durable manufactures relatively low." The tendency 
for the densely populated states in the Northeast to have relatively smaller 
percentages of children, and the association between agriculture and age 
composition, suggest that the larger ratios of children to total population 
are found outside urban areas.‘ 

Since the variants based on labor force (table 45) are associated with 
those based on age composition, they display much the same regional 
distribution. The association with the percent of population employed 
in agriculture, in durable manufactures, or classified as urban is not as 
close as with the variants based on age composition. The variants based 
on employed labor force tend to show even less association with these 
factors than do the variants based on total labor force.® 


Relative differences among states 

The percentages in tables 44 and 45 show the extent to which the states 
depart from the average composition of the nation’s population. The 
interstate dispersion of these percentage departures tends to be smaller 
at each succeeding census period (table 47).° The interstate differences 


® This statement is supported by the low rank-correlation coefficient between 1940-1950 
for this variant, .75. For all other variants, the 1940-1950 ranks yield rank-correlation co- 
efficients of .o4 or .95. 

* The coefficients of rank correlation between the percent of the 1950 population em- 
ployed in agriculture (ranked from the highest) and the percentage differences shown in 
table 44 (ranked from largest negative to largest positive) are from .69 to .76; for the 
percent of the 1950 population employed in durable manufactures (ranked from the lowest) 
the coefficients are from .47 to .50 for the three variants based on age. 

* The coefficients of rank correlation between the percent of the 1950 population 
classified as urban and the three variants based on age are from .78 to .85. 

* The coefficients of rank correlation for 1950 are: 

Labor force variant 


total employed 
Percent of total population: 
employed in agriculture 65 -46 
employed in durable manufactures 46 -42 
classified as urban 73 60 


*° The interstate coefficient of variation (the standard deviation divided by the mean) 
is the usual measure of relative dispersion. Since the mean approches zero when signs 
are taken into account, the coefficients of variation become very large and meaningless. The 
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decreased by 11-19 percent from 1920 to 1930, by 4-9 percent from 1930 to 
1940, and by 8-18 percent from 1940 to 1950. Over the 30-year period 
1920-1950, the decreases ranged from 25 to 33 percent, with the largest 
decrease recorded for the group of persons 20-64 years of age. These 
decreases indicate a tendency for the state age and labor-force composi- 
tion to become more like that of the nation. 

The standard deviations shown in table 47 are weighted neither by 
population nor by income. It may be argued, and with some merit, that 
the reduction in the average differences for the labor-force variants is the 
result of increasing employment during the later periods. With a wide- 
spread increase in opportunities for employment, it may be expected that 
new entries into the labor force will be relatively more frequent in areas 
which have more potential manpower outside of the labor force." How- 
ever, such an argument is not available with regard to the variants based 
on age. For the age compositions of the states to become more alike, a 
series of decisions affecting birth rates, which require time for their efforts 
to be felt, and/or migration is required.’* Since persons entering the 
labor force for the first time typically are freer to migrate to areas where 
opportunities appear greater, the migration which occurred as a conse- 
quence of the war and of postwar full employment could have operated 
to level out interstate differences.‘* The large numbers of men 18 and 
19 years old who were in the armed services in 1940 and 1950, and thus 
excluded from the civilian population, could also account for some of the 
narrowing of the relative differences among states in the group of persons 
20 years old and older. 

To the extent that state per capita incomes are affected by dispro- 
portionate numbers of children and/or persons over 65 years of age, the 
tendency shown in table 47 for the differences in age composition among 
states to become smaller affords one independent explanation of why 
standard deviations of the percentage differences for total labor force apparently did not 
change between 1930 and 1940, but this may be due to a lack of comparableness between 
gainful workers and total labor force. 

11 However, a greater percentage of the nation’s population was in the labor force in 
1940 than in any other year here studied. See above, note 5. 

12 Some information on the differential changes in state birth rates is available for the 
33 states which maintained birth registration systems in both 1925 and 1935. The data 
for these states indicate that the greater declines in birth rates from 1925 to 1935 occurred 
in those states which already had the fewest children (the coefficient of rank correlation is 
.68). Such a differential change would operate to increase the differences in state popula- 
tion compositions by age group. 

18 Many of the requisite migration data apparently are available to test this statement. 


A test with sufficient precision to be worthwhile would carry the analysis beyond the scope 
of this study. 
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differences in state per capita incomes have become smaller (chapter 2). 
However, substantial percentage differences among the states still exist. 
In the next section the effects of these differences on per capita income 
will be considered. 


TABLE 47 


STANDARD DEVIATION OF THE PERCENTAGE DIFFERENCES BETWEEN STATE AND NATIONAL 
PoPpuLaTION CoMPOSITIONS, BY VARIANT, DECENNIAL CENSUS YEARS, 1920-1950 


Population variant 1920 | 1930 | 1940 | 1950 
15 years old and: Oars sien sicc,ciolclele. oie neisinrescieiiere ete cic (iv eieiaie. ties 6.3 5.5 5.3 4.4 
20: yeare ald andiolder boa cess weal tsonowenneves comet 8.9 7.9 7.2 6.1 
QO-GAVOMEN, oo ot cc con cre tiaatenie oie e site.c eisielbialebinereimaine eteb vente iastsr 8.4 ok 6.4 5.6 
Totalilabor foree®! .0— cscsenca cies ocak tc ces > veep enemeteters scene 9.5 ins Bon ye! 
Emploved'laborifarce si:d5 ccd ncteics aSevsituic's inicio) soticee ee catoeete cis 1.2. 1.8. 8.7 Gi! 


*Based on gainful workers for 1920 and 1930. 
Source: tables 44 and 45. 


Income effects 


State per capita personal incomes are computed by dividing the per- 
sonal income received by the residents of a state by the state’s total popu- 
lation at midyear. This computation implicitly assumes that the de- 
nominator, total population, does not vary from one state to another in 
any important way. If only persons who were 15 years old and older, 
for example, were considered the appropriate population for each of the 
states, the per capita incomes computed from this population would be 
higher than those computed from the total population. The relative 
differences among the states would not be the same in the two series 
of per capita incomes, however, since all of the states do not have the 
same percentage of their total populations in the group 15 years old and 
older. This study is interested chiefly in the relative differences among 
states. 

Each of the five populations used as variants in tables 44 and 45 has 
been used as the denominator in computing state “per capita” personal 
incomes for the four census years from 1920 to 1950. The coefficient of 
variation computed for these state “per capita” personal incomes affords 
a measure of the relative differences among states for each variant and 
for the total population (table 48).’* 

14 Basically, the computations underlying table 48 are equivalent to computing a com- 
position-constant per capita personal income for each state (appendix B), although the com- 
puted incomes have not been adjusted for level. They could be adjusted for level by 
multiplying each state per capita personal income (for a single variant) by the reciprocal 


of the ratio of the United States per capita personal income computed from total popula- 
tion to the United States per capita personal income computed from the population used as 
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TABLE 48 


INTERSTATE COEFFICIENTS OF VARIATION OF “PER Capita’? INCcoMES CoMPUTED FROM 
SPECIFIED VARIANTs, DECENNIAL CENSUS YEARS, 1920-1950 





Interstate coefficient of variation Percentage reduction from total 








(percent population variant 

Population variant 1920 | 1930 1940 | 1950 1920 | 1930 1940 | 1950 
Total population................-00+ 31.7 37.7 34.9 23.2 anes era shoe sa 
15 years old and older............... 27.2 33.6 30.6 20.1 14.2 10.9 12.3 13.4 
20 years old and older............... 25.1 31.8 29.0 18.6 20.8 15.6 16.9 19.8 
GAs vearsOld cc chase ccicc cases octe 25.0 32.1 29.3 18.5 21.1 14.9 16.0 20.3 
Total labor force®................05- 25.0 32.3 28.3 17.9 21.1 14.3 18.9 22.8 
Employed labor force...............- 0.2. 0.8, 28.7 18.5 aren ies 17.8 20.3 


*Data for 1920 and 1930 based on gainful workers. 


Although table 47 shows that the states are becoming more closely 
grouped around the national population composition, the percentage re- 
ductions shown in table 48 are greater for 1950 than for 1940 and greater 
for 1940 than for 1930. This apparent inconsistency is due to the inter- 
relations between the changes in income and the deviations from the 
national population composition. Although the deviations from the na- 
tional population composition are becoming smaller, they continue to 
exist, and the states which have the lowest average incomes and are most 
sensitive to changes in the national level of income are the states which 
also have the largest relative numbers of children, aged persons, or 
persons not in the labor force. The larger increases in income, particu- 
larly during the 1930-1950 period, in the states with the lowest average 
incomes have served both to reduce the coefficient of variation for state 
per capita incomes (based on the total population) and to reinforce the 
direct effects of differences in population composition when these also are 
taken into account. 

The final column of table 48 indicates that in 1950 some 13-23 percent 
of the relative interstate variation in per capita personal income is ac- 
counted for by differences in the relative numbers of children below 
productive ages, of persons 65 years old or older, or of persons who are in 
the labor force and thus contribute directly to income production. The 
largest difference is that associated with the total labor force. Since this 
is a direct measure of the contributors to income, rather than an approxi- 
mation of their number, the large difference may be expected. The 
labor force excludes not only those too young or too old to work, but 


the variant. But since multiplying a series by a constant does not change the coefficient 
of variation for the series, an adjustment for level is not necessary. 


204 STATE INCOME DIFFERENTIALS, 1919-1954 


also those incapacitated for whatever reason, those who find it necessary 
to stay at home and care for their children, and those who are living in 
areas such as mining camps, which provide employment opportunities 
for only the male members of the family. But to pay exclusive attention 
to the labor force presumes that all who are able to work are either 
working or looking for work. The use of other measures, such as the 
age group from 20 to 64 years of age, while not excluding some who are 
unable to work for one reason or another, includes in the population 
relevant to the per capita personal income computation those who ap- 
parently prefer leisure or home-making to gainful employment. 

While the differences among the variants are of significant size, the 
differences between the most conservative of these variants and total 
population are much larger and could have a substantial bearing on many 
problems to which the per capita personal income computation is appro- 
priate. 

By substituting total labor force for total population as the denom- 
inator in the per capita income computation, the relative interstate personal 
income differentials are reduced by 14 to 23 percent. This is an appreciable 
narrowing of the area in which explanations of the interstate income 
differentials are to be sought in terms of the composition of industry, of 
skills, and of resources. It also marks out the area in which explanations 
might best be sought in terms of differences among states in the time spent 
in schools, the relative status of women in the home and in gainful 
employment outside the home, patterns of migration from lower- to 
higher-productivity areas, urban-rural differentials among states, the 
average age of the mother when the first child is born, and similar demo- 
graphic factors. 


Crry Srze?® 


A tendency for individual and family income to increase with city 
size has been observed repeatedly and has made the core of a number of 
explanatory hypotheses by students of the spatial distribution of income.'® 


15 This section is based largely on Edwin Mansfield, “City Size and Income, 1949,” in 
Studies in Income and Wealth, 21 (Princeton, 1957), 271-307; “Community Size, Region, 
Labor Force, and Income, 1950,” Review of Economics and Statistics, 37 (1955), 418-423; 
“Some Notes on City Income Levels, 1949,” ibid., 38 (1956), 474-481; and on unpub- 
lished materials Mansfield prepared while he was a research associate with the Study of 
Differences in State Per Capita Incomes. 

1° Those who rely most heavily upon the association between income and city size 
apparently would be willing to use a sample of cities, drawn from differing regions but 
from the same size class, as the basis of regional studies. See Robert M. Williams, 
“Comment,” Studies in Income and Wealth, 21 (Princeton, 1957), 179-185. Others sug- 
gest that the differences in city-size composition provide an explanation of the observed 


1 


} 
i 
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Some of these hypotheses are relevant, either directly or tangentially, to 
the use of the 48 states as a regional framework. Consequently, the find- 
ings based on the Census of Population, 1950, the first comprehensive 
body of data reflecting consumer-unit income by the city-size character- 
istics of place of residence, are worthy of review in a study devoted 
primarily to state income differentials. 

Although there is some tendency for income level to increase with 
city size, the dispersion within cities of similar size is also important 
(table 49). In general, the difference between one city-size group and 
the group immediately above it tends to be moderate. In two instances, 
the differences are negative, and the difference exceeds $200 in only one 


TABLE 49 


Mean MepiAn INcoMEs, By City SIZE, 1949 








City size in 1950 Number of cities |Mean median income>| Standard deviation 


Urban places outside standard metropolitan 


areas 

Papi Daw! i a el ee 1,351 $2,409 $691 
[TS AGT ESAr Bee aaa = 5 ene 779 2,372 611 
10, "000-24" OU onion dcenteadgeagooosadh 500 2,546 594 
Se =k PESO rere ye eyeseye eles a1cta,0/510/n)al0 m6, o(a)6 156 2,558 593 

Standard metropolitan areas 
DOUG Dewtralebeteiaiaiete:s: Hetsretotelststarecs/av 17 2,798 511 
CIE AS OO oi isis ci aye oeie see ea 74 2,683 485 
PE O00-499 GOON cis ccielcsasciielcsccee eves 44 2,860 370 
MMO OMHD SATLEL) OM EL oo ia rate nies satn in sieicies wines ainte 33 3,027 327 








aSize is designated in terms of number of inhabitants. An urban place is an incorporated city or town having 2,500 or 
more inhabitants, or an unincorporated place of like size located outside the urban fringe of another city, town, or 
metropolitan area. A standard metropolitan area is a county, or group of contiguous counties, which contains at least 
one city of 50,000 or more inhabitants and which is essentially metropolitan in character. See Census of Population, 
1950, vol. 2, Introduction. 

bThe figures shown are the unweighted means of the median incomes of consumer units (in census terminology, 
“families and unrelated individuals”) reported for the cities in the class. The 1949 median income of all consumer units 
in the United States was $2,619. The corresponding median incomes of the consumer units living in urban areas was 
$2,970; in rural nonfarm areas, $2,186; and in rural farm areas, $1, 567. 

Source: Edwin Mansfield, “City Size and Income, 1929,’ Studies in Income and Wealth, vol. 21, Princeton, 1956, 
p. 275. 
income differences of two or more areas. See John L. Fulmer, “Factors Influencing State 
Per Capita Income Differentials,” Southern Economic Journal, 16 (1950), 259-278; D. Gale 
Johnson, “Some Effects of Region, Community Size, Color, and Occupation on Family and 
Individual Income,” in Studies in Income and Wealth, 15 (New York, 1952), 49-66; and 
Milton Friedman and Simon Kuznets, Income from Independent Professional Practice, New 
York, 1945. The central city of a large metropolitan area has been viewed as a nodal 
point which, together with the hierarchy of smaller cities and open country surrounding 
it, becomes the basis for defining a “region” which has some economic significance and 
is thus considered worthy of study. Although the nodal region is the subject for investiga- 
tion, rather than an explanation of state differences, apparently state boundaries would 
bisect some nodal regions. See Rutledge Vining, “Regional Variation in Cyclical Fluctua- 
tions Viewed as a Frequency Distribution,” Econometrica, 13 (1945), 183-213; “Location 
of Industry and Regional Patterns of Business-Cycle Behavior,” ibid., 14 (1946), 37-68; and 
“The Region as a Concept in Business-Cycle Analysis,” idid., 14 (1946), 201-218. For 
Citations of earlier works investigating the existence of the income and city-size association, 
see Mansfield, ‘“‘City Size and Income, 1949,” Joc. cit. 
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instance, between the 25,000-49,999 and the 50,000-99,999 groups. It is 
when the two size classes being compared are widely separated that large 
and significant differences can reasonably be expected. 

The maximum difference in the mean median incomes of two city- 
size classes, found between cities of 5,000-9,999 and standard metropolitan 
areas of 500,000 and more inhabitants, is $655. This difference is an im- 
pressive 22-28 percent of the mean median incomes for these groups of 
cities, and despite the large standard deviations within each group of 
cities, it is clearly significant.** The income level of the group of cities 
with 5,000-9,999 inhabitants, while lower than that found in cities with 
2,500-4,999 inhabitants, differs significantly from that in the groups with 
10,000 or more inhabitants. The two groups of cities with 10,000-49,999 
inhabitants, however, have income levels which do not differ significantly 
from the groups with 50,000-249,999 inhabitants. The standard metro- 
politan areas with 50,000-99,999 inhabitants have a mean median income 
which differs significantly only from that of cities with fewer than 
10,000 inhabitants. The data seem to indicate that fewer and broader 
classes would be required if all of the income differences among city-size 
classes are to be statistically significant.?® 

When a table is constructed showing data similar to those in table 49 
for each of the nine census regions, the tendency for income level to in- 
crease with city size persists. In four of the regions the lowest mean 
median income in a city-size group differs from the highest by more than 
the $655 difference found for the nation. In only two regions is the range 
among city-size groups more than $100 lower than that figure.*® Perhaps 
of more importance, the difference in the mean median incomes of the 
nine regions within each of the city-size classes is larger than the $655 

17 Based on a f-test and using the .o5 level of probability. Other significant differ- 
ences in income levels are found between cities with 2,500-4,999 and those with 10,000 
or more inhabitants; cities with 5,000-9,999 and those with 10,000 or more inhabitants; 
cities with 10,000-24,999 or with 25,000-49,999 and those with 250,000 or more inhab- 
itants; and among the groups of standard metropolitan areas with 100,000 or more in- 
habitants. Ibid., table 4. 

*8 Mansfield, ibid., suggests four groups: 2,500-9,999; 10,000-249,999; 250,000-499,999; 
and 500,000 and more inhabitants. He presents some evidence that 175,000 might pro- 
vide a better breaking point than 250,000 inhabitants. 


9 Tbid., table 3. The range of mean median incomes among city-size groups, by 
region, is: 


New England $579 East South Central $814 
Middle Atlantic 570 West South Central 878 
East North Central 687 Mountain 329 
West North Central 644 Pacific 294 


South Atlantic 787 
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difference between the largest and smallest mean median income for the 
city-size classes."° Thus, the nine census regions provide a significant 
classification of the median incomes of cities of similar size.”* 

Large regional differences, with each regional mean median income 
accompanied by a relatively small standard deviation, could give rise to 
large standard deviations on a national scale. This explanation of the 
large standard deviations in each of the city-size groups is only partially 
available. The standard deviations for most regional and city-size mean 
median incomes, although smaller than those for corresponding national 
city-size groups, remain large.” Regional location, thus, explains only 
a small fraction of the dispersion within the median incomes of cities of 
similar size. 

When cities are classified according to number of inhabitants and to 
whether they are more or less than five miles from another city, it is 
found that those within five miles of another city tend to have higher 
median incomes. Such a classification has meaning only for urban places 
with fewer than 50,000 inhabitants; the standard metropolitan area con- 
cept used for larger places is based on whole counties, and if there was 
evidence of a connection between two of these, presumably they would 
have been included in the same standard metropolitan area. The larger 
differences in median incomes are found for cities with fewer than 5,000 
inhabitants. In part, these differences are reflections of the regional 


2° The regional range of mean median incomes within each city-size class follows: 


2,500- 4,999 $1,051 50,000- 99,999 817 
5,000- 9,999 977 1.00,000-249,999 1,059 
10,000- 24,999 1,129 250,000-499,999 944 
25,000- 49,999 1,164 500,000 and more 688 


*1 This statement is based on a ranking of the mean median incomes within each 
city-size class by region. See Milton Friedman, “The Use of Ranks to Avoid the Assump- 
tion of Normality Implicit in the Analysis of Variance,” Journal of the American Statistical 
Association, 32 (1937), 675. The East South Central region has the lowest mean median 
income in each of the city-size groups, except the one for cities with 50,000-99,999 inhab- 
itants. While the concordance in ranks is not so uniform for other divisions, they may be 
grouped in ascending order as follows: South Atlantic and West South Central; West 
North Central; New England, Middle Atlantic, and Mountain; and Pacific and East North 
Central. 

*2 When the unweighted averages of the regional standard deviations for each city-size 
class are computed, they are found to be 81 to 87 percent of the national figures shown 
in table 49 for the urban places outside of standard metropolitan areas. Because of the 
limited number of standard metropolitan areas in each region, similar comparisons of 
acceptable reliability cannot be made for them. Both the regional and national standard 
deviations would be reduced by excluding cities in which college students are 10 percent 
or more of the number of consumer units. Students, often with only nominal incomes, 


exert a strong downward pressure on the median incomes of the cities in which they are 
concentrated. 
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concentrations of cities more or less than five miles from other cities. 
When these regional effects are removed, the observed income differences 
are reduced by about one-fourth among cities with 2,500-4,999 inhabitants 
and by about two-fifths among cities with 5,000-24,999 inhabitants, but 
are unaffected among cities with 25,000-49,999 inhabitants.2* When these 
data are further classified by census region, the tendency for income level 
to increase with city size can be discerned among cities more than five 
miles from other cities in all but the Pacific region; such a tendency is 
not easily discerned among cities within five miles of another city. More- 
over, the differences among regions in either group of cities exceed the 
differences among city-size groups within regions.** There is, however, a 
marked tendency for the income level of cities within five miles of 
another city to be higher than that of cities of similar size which are 
more remote from other cities.?° 

The large standard deviations attaching to the median incomes in 
each city-size class are changed only slightly by separating the cities ac- 
cording to whether they are more or less than five miles from another 
city. Moreover, the changes are often in opposite directions.** Thus, 
while there are significant differences both at the national and regional 
levels in the mean median incomes of cities of similar size according 
to whether they are more or less than five miles from another city, this 
fact does not account for the large standard deviations attaching to the 
mean median incomes of all cities of similar size. 

The evidence presented so far is sufficient to point up the problem 
of relating city size to state income differentials. The two pertinent char- 


28 The mean median incomes of cities within five miles of another city exceed those of 
more remote cities, by city size, as follows: 
Adjusted for 


City Size Observed regional location 

2,500- 4,999 $400 $299 

5,000- 9,999 221 126 
10,000-24,999 240 138 
25,000-49,999 145 149 


24These differences among regions are significant. The differences between the three 
Southern regions and the remainder of the nation, however, are much more marked than 
are the differences within these broad regional categories. 

25 On the 36 possible comparisons afforded by the nine regions and four city-size classes, 
this tendency is found in 27. Only in the Mountain states do neighboring cities have lower 
mean median incomes than isolated cities in as many as three city-size classes. 

26 Among cities more than five miles from another city and of less than 25,000 in- 
habitants, the standard deviations are as much as 7 percent lower than those shown in 
table 49. Among such cities of 25,000-49,999 inhabitants, the standard deviation is 11 per- 
cent larger. Except for those of 10,000-24,999 inhabitants, in which the standard devia- 
tion remains practically unchanged, the cities which are within five miles of another city 
show an opposite change in the standard deviation. 
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acteristics of this evidence are: (1) The observed tendency for income 
levels and city size to move together is very broad and subject to many 
limitations. The dispersion within cities of similar size is often great 
enough to cast doubt on the reliability of the income-level and city-size 
function. (2) The differences among regions within city-size categories 
tend to be larger and more persistent than differences among city-size 
categories. The full use of the observed differences in mean median in- 
comes by city size to estimate regional income levels could at best pro- 
vide some indication of rank order, and even here it is doubtful whether 
rank order would be reasonably reliable at the subregional (i.e., state) 
level. Even within the nine census regions, there is marked dispersion 
within the city-size categories. 

It may be possible to classify cities further in such a way that the 
dispersion within classes is brought within reasonable bounds. The 
search for such classificatory criteria may be expected to take much the 
same road as that followed in seeking to understand state income differ- 
entials. To what extent do the higher-skilled industries tend to locate in 
larger cities? Are the higher average earnings found in larger cities due 
to the demand for higher average skills? Are higher rates paid in large 
cities for a given skill? Do workers migrate toward larger cities during 
their most productive years and away from them after their peak is past? 
Is there a greater tendency in larger cities for more members of a family 
to work, and, if so, is this due to their age distribution, to the availability 
of employment, or to a lack of facilities for making use of leisure? Clearly, 
answers to these and many similar questions must be at hand before ° 
city-size differentials can be understood, and such an understanding is 
essential to the use of the income to city-size function to explain state 
income differentials. 

Some of the difficulties of obtaining answers regarding the sources 
of dispersion among the median incomes of cities of similar size may be 
illustrated by reference to those personal characteristics on which the 
census of population provides information. Although the census provides 
information on occupational and industrial attachments, detailed in- 
formation is not available by city size. Consequently, only information 
on age, sex, participation in the labor force, education, family status, and 
industrial type of employment can be utilized. Moreover, these dem- 
ographic characteristics often can be brought to bear on the problem only 
indirectly. 

While cities of various sizes typically differ significantly with respect 
to a specific demographic characteristic, the difference between the city- 
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size category with the smallest and that with the largest median value 
is often smaller than the interregional differences within a city-size cate- 
gory (table 50).2” Existing studies indicate that the percentage of males 


TABLE 50 


RancEs oF Ciry-SizE AND REGIONAL DIFFERENCES FOR 
SELECTED DEMOGRAPHIC CHARACTERISTICS, 1950 





Average ranges* 


Among city-size| Among census 
ane classes (average|regions (average 
Characteristic Unit of of nine census | of eight city- 
measure regions) size classes) 


Sesh of persons 14 years old and older in the labor force 


LER sieforscoieses are pie’ oleiemunlerin arate ws, atursia alae si adept Btela eipieiele percent 3.5 5.0 
Memales +05 7. yes coee tenes cot ne ae ccemeeeetentan en percent 6.1 8.8 
Percentage of employed labor force in manufacturing............. percent 12.1 35.2 
Number of persons in the labor force per hundred consumer units>....] number 14 21 
Median number of school years completed by persons 25 years old or 
Older Fees TR ees ca Se bee coe eee ee year 1.5 2.5 
Number of males per thousand females...........---+seeseeseess number 72 123 
Percentage of population 65 years old or older..............00005 percent 1.8 4.4 
Modis ag 5. i 0/s:efereie sapinsanteciee afp.nie As slo)n, ois etelofelstapra etfs abe ss year 2.4 5.0 
Percentage increase in population, 1940-1950...................-- percent 18.7 40.7 


For each of the eight city-size classes (used in table 49) in each of the nine census divisions, Mansfield developed 
frequency distributions for each characteristic of the city values reported by the Census of Population, 1950. From these 
distributions the median value for each city-size and regional group of cities was ascertained. Tables were then pre 
for each characteristic showing the median values by city size cross-classified by census region. From these tables the 
Tanges among city-size groups for each region, and among regions for each city-size group, were then computed. Cells 
containing only one city were excluded in computing these ranges. The figures in the first column are the unweighted 
pas of the ranges between classes according to size; those in the second column are the unweighted means of the ranges 

tween regions. 

>The number in the labor force divided by the number of families and unrelated individuals, multiplied by 100. The 
number of families and individuals is based on a 20 percent sample of the population. 


or females in the labor force, the number of persons in the labor force 
per consumer unit, the median number of school years completed by 
persons 25 years old or older, and, less clearly, the percentage of employed 
labor force in manufacturing industries might be expected to be directly 
associated with income level. Similarly, an inverse association might be 
expected between the percentage of population 65 years old and older and 
income level.*® To the extent that a differential increase in a city’s popu- 
lation reflects a growth of economic opportunity sufficient to induce the 
necessary immigration, a large growth rate could be expected to be 
accompanied by a rising income level. The other categories included in 
table 50 are composites of diverse forces, and little may be said a priori 


27 Except for the percentage of males 14 years old and older in the labor force, the 
number in the labor force per consumer unit, and the number of males per thousand 
females, the situation is not adequately represented by the averages since the smallest 
interregional range in any city-size category exceeds the largest city-size range within any 
region. 

?8Tn addition to the evidence presented in the previous section of this chapter, see Her- 
man Miller, Income of the American People, New York, 1955, and Fulmer, op. cit. 
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TABLE 51 


Ranks oF City-SizE CaTEGoRIES WITH REsPECT TO SELECTED DEMOGRAPHIC 
CHARACTERISTICS, I950 
(Rank of average ranks)* 





Percentage of |Percent-|Number} Median |Number|Percent-| Median |Percent- 





persons 14 years | age of | in the | number | of males| age of age age in- 
ae old and older in |employed| Jabor of per popula- crease in 
City-sizeb the labor force labor |force per| school |thousand| tion 65 popula- 
force in |consumer| years | females | years tion, 
manufac-| unit |{complet- old and 1940- 
Male | Female | turing ed older 1950 
2,500- 4,999........... 2 1 1 4 1 4 7 5 1 
5,000- 9,999........... 1 2 2 2 2 3 6 2 2 
10,000- 24,999........... 6 6 3 3 5 2 4 3 3 
25,000- BO OOO secede wisie « 4 7 4 1 6% 1 5 64 4 
100, 000-249,999........... 5 4 6 7 3 6 1 1 7 
250,000-499, Chee arancoand 3 3 5 5% 4 7 3 4 6 
500,000 and more.......... 7 5 7 514 6% 5 2 6% 5 


From a series of tables, one for each characteristic, in which the median values for each city-size group were cross- 
classified by region (see table 50, note a), the city-size categories were ranked from the lowest within each region. The 
unweighted average of the regional rank with each city-size category was then computed. These average ranks for each 
city-size category were then ranked and the results entered in this table. 

bSince there are no standard metropolitan areas of 50,000-99, 999 inhabitants in the Middle Atlantic, South Atlantic 
and Pacific regions, this city-size category was omitted from the analysis. The rank of city-size category thus is base 
on only seven categories. 


about their relation to the income level of an agglomeration, such as a city. 
It has been shown elsewhere that earnings vary with age and occupation, 
but the relationship is a nonlinear one. Typically, earnings increase from 
entrance in the labor force to a peak or plateau some time in the middle 
years and then decline rapidly thereafter.7? But median age, being a 
measure of central tendency, could hardly be expected to show a similar 
relationship. For a city, median age is probably affected more by the 
number of children under working age and by the number of super- 
annuated persons who have withdrawn from the labor force than by 
the average age of those persons in the active labor force. Similarly, a 
large number of males per thousand females may be accompanied by a 
higher participation in the labor force, a factor which would tend to 
increase median incomes, or it may be accompanied by a larger proportion 
of unattached persons and associated with somewhat lower income levels. 

While the differences among city-size classes are significant with 
respect to most of the demographic characteristics, often the higher 
medians for the demographic characteristics do not occur in the city-size 
classes with the higher incomes (table 51).°° The percentage of the em- 


2° A number of examples are provided in Miller, op. cit. 

80 When the median values for each characteristic for each census region and city-size 
category are ranked in each region from the city-size category with the lowest value to 
that with the highest value, all of the characteristics except the percentage of males 14 years 
old and older in the labor force differ significantly by city size. However, it is not neces- 
sarily the larger city-size groups which have the higher incomes. The rank order test in 
Friedman, op. cit., was used. 


212 STATE INCOME DIFFERENTIALS, 1919-1954 


ployed labor force in manufacturing and the percentage increases in pop- 
ulation during 1940-1950 tend to increase with city size. The number 
in the labor force per consumer unit and the number of males per 
thousand females are somewhat smaller in the cities with fewer than 
50,000 inhabitants, though the rank order of the latter characteristic with- 
in the four city-size groups is a descending one.*! As expected, the per- 
centage of population 65 years old and older tends to decrease as city size 
increases. 

The distributions of these five characteristics afford limited insight 
into the sources of income differences by city size. The patterns for the 
other characteristics cannot be summarized easily. For example, the 
median number of school years completed by persons 25 years old and 
older is as high in many regions in cities with 25,000-49,999 inhabitants as 
it is in cities with 500,000 or more inhabitants, and in too many regions it 
is higher in cities with 10,000-24,999 inhabitants than it is in cities with 
100,000-499,999 inhabitants. Such evidence is poor support for the hy- 
pothesis that variations in educational attainments help to explain the 
city-size income differentials. Rather, it is further evidence of great dis- 
persion in income and in other characteristics of cities of similar size. 

The differences among regions, when an incomplete account is taken 
of variations in their city-size composition, tend to be larger than the 
differences among city-size categories (table 52).3” The three Southern 
regions, which tend to have the lower income levels, do tend to have fewer 
males per thousand females and lower educational attainments, but they 
also have smaller percentages of the population 65 years old and older. 
They occupy an intermediate position with respect to population growth 
and concentration in manufacturing. The Western regions, which oc- 
cupy intermediate income positions, tend to have the highest educational 
attainments, the most rapid population growth, and the largest male- 
female ratio. On the other hand, they have low concentrations in manu- 


31 Mansfield has shown that in all but the South Atlantic, Mountain, and Pacific regions 
there is a significant relationship between city size and the number in the labor force per 
consumer unit. Rural nonfarm areas were included when determining these relationships. 
See his “Community Size, Region, Labor Force, and Income, 1950,” Joc. cit. 

82'The regions were ranked within city-size groups, and the rank order tested to see 
whether the differences among regions were significant. The interregional differences were 
significant at the .oo1 level for every characteristic. The test basically is one of whether 
the regional ranking tended to be the same in every city-size category. With the highly 
significant differences among regions, it is doubtful whether reweighting of the regions to 
adjust for differences in city-size composition would affect the results materially. Explicit 
account was not taken of city-size composition other than to work with each category 
separately. 
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TABLE 52 


Ranks oF REGIONS wiTH ReEspEcT To SELECTED DEMoGRAPHIC CHARACTERISTICS, 1950 
(Rank of average ranks)* 





Percentage of |Percent-|Number| Median |Number|Percent-| Median Percent- 
persons 14 years | age of | inthe | number | of males} age of age age in- 





Census rena (arrayed by | old and older in |employed| labor of per | popula- crease in 
aiooiae vel at the the labor force labor |force per| school |thousand| tion 65 popula- 
lowest)> —__________| force in |consumer| years | females| years tion, 
manufac-| unit |complet- old and 1940- 
Male | Female | turing ed older 1950 
East South Central......... 1 7 5144 6 1 1 2 1 6 
West South Central......... 6 3 2 4 4 6 3 4 8 
South Atlantic............. 9 9 54 7 2 2 1 3 5 
West North Central........ 3 5 4 2 v4 5 9 7 3 
WIGITEINS epee do acecneroes 7 1 1 3 9 8 4 2 7 
New England.............. 5 8 9 9 6 3 8 8 1 
LUO anos eoesdadaeasaae 2 2 3 1 8 9 5 6 9 
Middle Atlantic............ 4 6 8 8 3 4 7 9 2 
East North Central......... 8 4 7 5 5 7 6 5 4 


*From a series of tables, one for each characteristic, in which the median values for each city-size group were cross- 
classified by region (see table 50, note a), and the regions, within each city-size category, were ranked from the lowest. 
The unweighted average of the city-size ranks within each region were then computed. These average ranks were then 
ranked and the results entered in this table. 


bBased on the weighted mean median incomes in each city-size and rural category. The weights were consumer units. 
See Mansfield, ‘‘City Size and Income, 1949,” loc. cit., table 15. 


facturing, low female participation in the labor force, and an intermediate 
percentage of persons 65 years old and older. Apparently there is no 
relation between the number of persons in the labor force per consumer ~ 
unit in a region and the region’s income level. Only New England and 
the West North Central regions have as low a rate of population growth 
as do the high income East North Central and Middle Atlantic regions. 
Thus, while the interregional differences within city-size classes are large 
and significant, there is no marked concordance between the ranks of the 
regions with respect to income and their ranks with respect to the dem- 
ographic characterics here reviewed. 

In part, these disturbing findings result from the omission from the 
analyses of those persons living in rural territory, about 36 percent of the 
total population. Often the demographic characteristics of the urban 
and rural populations differ by more than do those of the smallest and 
largest cities. Thus it is possible for regional income differences to show 
considerably more association with a specific demographic characteristic 
when the entire population is accounted for than when the analysis is 
based on urban residents alone. Of course, it is possible to include rural 
residents in the analyses and still make full use of the income differences 
by city size. Such a tack, however, does not seem very promising. This 
dispersion among cities of similar size, and within the rural farm and 
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rural nonfarm areas among the regions, still remains to becloud the effect 
of the demographic characteristic on regional income.** 

To introduce city size as a composite summary of the interrelated ~ 
demographic and economic forces in the investigation of regional income 
differentials carries aggregation to an almost meaningless extreme. Much 
more is likely to be learned if city size, as a classificatory variable, is 
ignored and if the many demographic and economic variables, in their 
most detailed available form, are related to regional income. Such an 
approach will leave us with the problem of untangling the interrelation- 
ships between age and education, between this relationship and the num- 
ber of workers per family, and so on through all of the combinations of 
factors which may have an important association with income level. 
While such an approach obviously is an arduous one, is likely to involve. 
many false and unrewarding starts, and will falter and stop for lack of 
appropriate data to test promising hypotheses, it seems preferable to 
grasping at the thin hope of finding some classificatory device, such as 
city size, which will adequately reflect the relevant income-connected re- 
lationships. 

88 The relative quartile—that is, the semi-interquartile range divided by the median— 
within each of the eight city-size classes ‘anged from 3.5 to 9.1 percent for median age; 
from 5.9 to 10.6 percent for median number of school years completed by persons 25 
years old or older; from 12.3 to 29.2 percent for the percentage 65 years old or older; from 


2.9 to 5.5 percent for the number of males per thousand females; and from 42.3 to 92.0 
percent for percentage increase in population between 1940 and 1950. 


Appendix A 


REGRESSION AND DIFFERENTIAL CHANGE, 1919-1949 


THE DETAILED RESULTS of regression analyses of the changes in state per 
capita incomes between all possible pairs of years from 1929 to 1949, and 
between each of the years from 1919 to 1921, paired with each other and 
with 1929, 1933, 1939, and 1949, are presented in this appendix. The data 
for 1929-1949 are from the state income payments series prepared by the 
National Income Division of the Department of Commerce, a series which 
was replaced in September 1955 by the state personal income series; those 
for the 1919-1921 period are the Leven estimates. The techniques used 


here and a summary of the results of these analyses have been given in 
chapter 2. 


CorRELATION 


How well the regression lines describe the relationship of the state per 
capita incomes of one year to those of another is indicated by the co- 
efficients of determination. The coefficients are consistently high, ranging 
from .54 for the per capita incomes of 1948 and 1932 to .99 for 1932 and 
1933 (table 53). Since the year-to-year changes in state per capita incomes 
tend to be small, relative to their absolute magnitude, high coefficients 
might be expected from even a superficial examination of the basic data.” 

Except in periods of very rapid inflation, large relative changes in a 
state’s per capita income seem unlikely to be accomplished in a year or two. 
Real changes in per capita incomes, based on a fuller employment of re- 
sources or a shift from less productive to more productive uses of resources, 
require time to become effective. Consequently, we may also expect less 


1 Maurice Leven, Income in the Various States, Its Sources and Distribution, 1919, 1920, 
and 1921, New York, 1925. 

? The size of the coefficients may be attributed in part to autocorrelation. This difficulty 
might be reduced by correlating the paired changes from one year to the next; for example, 
the changes from 1947 to 1948 with the changes from 1932 to 1933. 
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TABLE 53 


CoEFFICIENTS OF DETERMINATION, STATE PER Capira INCOME PAYMENTS, 1929-1949 








Regression of (year in caption on year in stub) 


Regression on year| 1930 | 1931 | 1932 | 1933 | 1934 





1935 | 1936 | 1937 | 1938 | 1939 


LOO tarctere sfelalaieiars -98 97. -93 -93 -93 -96 -96 -97 -97 -96 
UR USS priscedarccs -99 -94 -94 -92 -95 95 -95 -97 -95 
(UB Uiee Gr aeibece oar . -98 -98 -96 -98 -97 -96 -97 -96 
LOB 2 eat eraisteteal ee -99 -98 -97 -96 94 95 93 
LOSS ss eajetn aleisie clevele -98 -97 -96 -94 -95 -93 
WAL posepeaoaccsr 98 -98 -96 -96 95 
EOS Oriaetelsinceieeies 99 -98 -98 98 
19362 <eemeeeine ee -99 -98 98 
UR TONS sone anbos -99 99 
UU Boagaacdacade 99 


Regression of (year in caption on year in stub) 


1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 





1947 | 1948 | 1949 


-95 -93 -78 -81 - 85 85 - 85 -73 71 -86 
-93 -91 -80 - 82 - 83 85 -83 -69 72 85 
-94 91 -77 -79 -78 -80 -80 -67 - 64 -80 
-92 -89 -71 -73 12 -73 - 69 -55 -54 By (i! 
92 -89 -71 -73 -73 73 -69 -56 -55 71 
94 90 73 75 -75 75 71 59 55 -73 
97 94 80 81 -80 81 79 66 65 -80 
98 95 81 83 - 82 83 80 67 65 -82 
98 96 82 85 - 84 85 82 70 67 85 
98 95 82 85 . 84 86 83 70 69 -85 
99 96 84 86 85 - 86 -85 72 70 .87 
97 86 88 86 -88 - 86 74 71 87 
89 92 90 - 89 - 86 77 73 -87 
95 91 92 -88 80 75 87 
96 92 .87 80 76 -88 

97 -90 - 86 -82 E 
-97 92 88 -94 
-93 «94 -95 
-92 -91 
91 





correlation when the time-spread between the years correlated is extended. 
Not only do the coefficients tend to become smaller as the spread between 
the years is lengthened, but they tend to become more disperse (table 54). 
For contiguous years, the coefficients of determination are in the narrow 
‘ range between .89 and .g9, with an average of .g7. As the period of time 
is lengthened, the average coefficient decreases and the relative range tends 
to increase, at least so long as there are as many as four or five coefficients 
available for averaging. The reverse tendency when there are very few 
coefficients available, shown near the bottom of table 54, may be due to 
peculiarities of the specific years treated (1929, 1930, 1948, and 1949). The 
fact that the coefficients for 1929-1953 and 1929-1954 are both .88 (chapter 
2) suggests, however, that the correlations during the 1931-1947 period 
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TABLE 54 


AVERAGE COEFFICIENTS OF DETERMINATION, REGRESSION OF EACH YEAR, 
1930-1949, ON EacH Ear ier YEAR, 1929-1948 








Range of 
' coefficients 
Number of years intervening | Number of coeffi- | Average coefficient Relative range 
between pair related cients used in of determination (percent) 
average Highest | Lowest 
20 97 -99 89 ll 
19 95 -99 86 14 
18 93 -98 84 15 
17 91 98 80 19 
16 89 .97 76 23 
15 88 -96 75 24 
14 87 97 73 28 
13 85 -97 71 30 
12 83 -97 70 33 
11 81 -96 69 34 
10 78 -95 .67 35 
9 76 -93 -65 37 
8 73 82 .59 32 
7 72 -83 55 38 
6 72 85 55 42 
5 72 85 54 43 
4 72 84 . 64 29 
3 75 .80 72 11 
2 78 85 71 17 
1 86 86 86 





were disturbed by the differential changes occasioned by the great de- 
pression and the mobilization for World War II, and that since 1947 the 
pattern of state per capita incomes is again becoming more like that of 
1919-1921 and 1929. 

Each year from 1929 to 1949 enters 20 regressions as either a dependent 
or independent variable. When viewed as only the dependent variable, 
the coefficients of determination are all above .88 for the years 1930-1941 
(table 55). In 1942, the first full year of an all-out war effort, the co- 
efficients average only .79. They were somewhat higher during 1943-1946 
but dropped to .73 in 1947, the first year of full-scale post-war production. 
By 1949 the average coefficient had risen to .85. When treated as the 
independent variable, 1933 seems to have less relation to the later years. 

Although high coefficients imply correspondingly low standard errors 
of estimate, there is some interest in the actual magnitude of these stand- 
ard errors since they provide a measure of the dispersion around the re- 
gression line. The standard errors range from a low of $10 for 1932 and 
1933 to a high of $191 for 1932 and 1948. Like the coefficients of deter- 
mination, the errors tend to vary as the spread between the years correlated 
is increased (table 56). 

Only a limited number of regressions on 1919-1921 were computed. 
In addition to the relations among the three years, these years were the 
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TABLE 55 


AVERAGE COEFFICIENTS OF DETERMINATION, 1929-1949, BY YEAR 





When year is treated as 





Dependent variable Independent variable 
Determination coefficients Determination coefficients 
Range Range 
Number of Number of 
Year determination | Average 2 determination | Average 
coefficients High Low coefficients High Low 
1920) oc ctee 0 ee 20 89 98 71 
1980. . ois 1 -98 19 -88 99 69 
Me) 2 -98 99 97 18 . 87 98 64 
1 A a 52 3 -95 98 93 17 82 99 54 
MOSS. cs .cu 4 -96 99 93 16 81 98 55 
1934... Gene 5 -95 98 92 15 81 98 55 
10RD) fence 6 -97 98 95 14 85 99 65 
1936....... 7 -97 99 95 13 86 99 65 
1987. co 8 -96 99 94 12 86 99 67 
1938... 708 9 .97 99 95 ll 85 99 69 
10 96 -99 93 10 85 -99 70 
ll 95 -99 92 9 85 -97 71 
12 93 -97 89 8 85 -92 73 
13 79 89 71 7 87 95 75 
14 83 -95 73 6 87 -96 76 
15 83 -96 73 5 89 97 82 
16 84 -97 73 4 -93 -97 88 
17 82 97 69 3 94 -95 93 
18 73 -93 55 2 -91 92 91 
19 71 94 54 1 91 ibis 
20 -85 95 71 0 








independent variables in regression analyses in which the years 1929, 1933, 
1939, and 1949 were the dependent variables. With four exceptions, all 
of the coefficients of determination were above .80.2 However, the co- 
efficients tend to be smaller than those found in the later period, even 
when the number of years intervening between the dependent and in- 
dependent variables is taken into account. Among the contiguous pairs 
of years chosen from the 1929-1949 period, none has a coefficient as low 
as that of 1920-1919, and only six have coefficients as low as 1921-1920. 
Although the period of 1919-1921 was a period of postwar readjustments, 
the level of the coefficients suggests that the annual estimates of per capita 
income for 1919-1921 are not as consistent from year to year as those for 
1929-1949. Indeed, the consistency in the National Income Division series 


® The coefficients of determination for the 15 pairs of years correlated follow: 


Independent Dependent variables 
variable 1920 1921 1929 1933 1939 1949 
1919 88 83 78 .65 77 86 
1920 .96 88 81 87 81 


1921 87 84 85 -78 
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AVERAGE STANDARD Error oF EsTiMaTE, REGRESSION oF EacH YEAR, 1930-1949, 
on Eacu Earrer YEAR, 1929-1948 





é Range of standard errors of estimate 
Number of years inter- 





yening between pair | Number used in | Average standard Relative range 
related average error of estimate Highest Lowest (percent) 

20 $ 37 $ 84 $ 10 200 

19 48 94 18 158 

18 55 102 21 147 

17 63 122 22 159 

16 70 135 29 151 

15 76 142 29 149 

14 82 147 25 149 

13 89 149 27 137 

12 98 154 26 131 

11 107 157 33 116 

10 116 161 41 103 

9 126 167 55 89 

8 137 181 115 48 

7 140 188 108 57 

6 137 189 96 68 

LO cnn RSA RSS eee 5 140 191 97 67 
OE ead ae cee ee 4 143 170 100 49 
gitar alee ce Miercicivia sicvele 3 136 146 118 21 
Beiter asieiniciemsinrers)ste 2 127 148 106 33 
REMeietate ie (hie s'ninnie.nia’a rai 1 98 98 98 58 





is achieved only through a process of continuous revision, a process not 
available to investigators making a one-time study. 


Are THE Recressions Linear? 
Dac atessioii is presumed linear unless there is clear evidence to the 
contrary.* What is the nature of this evidence? Probably the most clear- 
cut test is to fit a curve to the data and then test to ascertain whether the 
improvement in fit is greater than could be expected by chance. Since 
one degree or more of freedom is sacrificed in fitting the curve, a some- 
what better fit may be expected. The test applied (analysis of variance) 
tells in probability terms whether the improvement in fit is smaller or 
larger than might be expected to result from chance alone when a curve 
is fitted to data which are truly linear.” The improvement in the fit, de- 
grees of freedom considered, is more than can be reasonably attributed 
to chance, then we may conclude that the regression is nonlinear. Second- 
degree parabolas fitted experimentally to the data for several pairs of 
years often provided an even poorer fit than a straight line.® Straight 


4 Croxton and Cowden, Applied General Statistics, New York, 1939, p. 692; Frederick’ 
C. Mills, Statistical Methods, New York, 1938, pp. 502 ff. 

® G. Udny Yule and Maurice G. Kendall, An Introduction to the Theory of Statistics, New 
York, 1950 (14th edition), pp. 519-520. 

°A line of the type Y—=a- 4X + cX? often curves the wrong way at the lower end 
of the scale because of the positions of a few states. 
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lines fitted to the logarithms of state per capita incomes apparently yield 
a better fit than straight lines fitted to their dollar amounts.’ The desira- 
bility of making the transformation to logarithms is discussed in the text. 

Another test for linearity, somewhat less precise than analysis of vari- 
ance, is based on the expectation that if the data are linear, the individual 
points representing particular states will be randomly distributed about 
the regression line. Such a random distribution would show up as a 
tendency for the states, as we move from lower to higher incomes, to be 
alternately above and below the regression line. Particularly, we would 
expect to find an absence of blocking—that is, for states in particular 
ranges (with respect to the earlier of the two years paired) to be con- 
sistently above or consistently below the regression line. If, for example, 
the “block” of 16 states with the lowest incomes and the “block” of 8 
states with the highest incomes in 1929 were all below the 1945-1929 re- 
gression line, while the “block” of the remaining 24 states with middle 
incomes in 1929 were above it, we could use this evidence of blocking 
to conclude that the regression was nonlinear. Such an extreme example, 
given for purposes of exposition only, is not to be found in the data 
studied. Rather, an examination of the charts shows some scatter about 
the line throughout the range of the data. A somewhat more realistic 
description of the data, but still by way of example, would be for only 
5 of the lowest 16 states and 2 of the topmost 8 states to be above the line 
of regression, while 8 of the middle 24 states were below the line of regres- 
sion. A visual inspection of such a scatter diagram gives the impression 
of a lack of linearity. 

The number of consecutive states in an array that are on one side 
of the regression line is called a run.? In a truly linear regression, the 
chances are about even that a specific state will be on a particular side of 
the regression line. But chance alone would be sufficient to provide runs 
greater than one, just as in flipping true coins, where chances also are 
even, we do not expect a true coin to alternate regularly between heads 
and tails. However, a run of three or more states would occur by chance 
alone only about 3 times out of 100; a run of four or more states less than 
2 times out of 100; and a run of five or more states less than once in 100 
times. 


7 The comparison is between two straight lines, one on natural scales, the other on log 
scales, and there is a question whether the transformation to logarithms involves the sacrifice 
of one or two degrees of freedom, or none. 

8 A run is terminated (in each direction) when the next consecutive state in an array is 
either on (actually, within approximately $10 of) the regression line or is on the opposite 
side. In counting the runs, a run was terminated when two states with the same per capita 
income lay on opposite sides of the regression line. 
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An examination of the 210 scatter diagrams to which regressions have 
been fitted for the 1929-1949 period reveals that 131 of the regressions con- 
tain runs of five or more states and g2 of these contain runs of six or more. 
On 80 of these 131 diagrams only one run of five or more was found; 4o 
contained two such runs, ro contained three, and one, that for 1945 on 
1937, contained four runs of five or more. 

The presence of an improbable run cannot be interpreted as con- 
clusive evidence that the regression in which it occurs is nonlinear. Ac- 
count must also be taken of the position of the cluster of states com- 
posing the run, and of the distribution of the other states about the re- 
gression line. A single run of five or more states near the center of the 
distribution, in which the departures from the regression line are not 
marked, might well be consistent with linear regression. Even a long 
run near the end of the distribution might be found in a regression which 
otherwise appeared best described as linear. The presence of a run, how- 
ever, makes the linearity of the regression suspect and warrants further 
tests. Particularly suspect are regressions with two or three runs of five or 
more states in which the runs near the ends of the distribution are in 
the same direction and opposite to the run near the center of the distribu- 
tion. 

Too, there is a lack of independence (each of the 21 years treated 
appears as either the dependent or independent variable in 20 diagrams) 
among the regressions. However, the large number of runs is imposing 
evidence of the prevalence of blocking, if not of the presence of non- 
linearity. That the lack of independence is not crucial is indicated by the 
fact that runs or five or more states are found in the diagrams for all 21 
of the years. The number of diagrams containing such runs range from 
six for 1934 and 1935 to 18 for 1942, 1947, and 1948. Although more runs 
might be expected for the years at or near the end of the period, since 
long periods could intervene between the years paired, the average num- 
ber of runs, 10.6 for the middle five years, 1937-1941, was only slightly 
less than the average, 12.5, for the entire period.? 

The use of runs, rigorously defined as they are, as a test of linearity 
may miss some fairly wide departures from linearity. It is possible to 
think of regression in which there are no runs of more than three states 
(that is, the runs found could be attributed to chance), while all but a few 
states at both ends of the distribution are below the line of regression and 


® This count by year was obtained by counting each run twice: once for the year when 
it was treated as the independent variable and once for the year when treated as the de- 
pendent variable. 
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those in the center of the distribution are mainly above the line, a situation 
that is clearly nonlinear. 

To some extent the problem last mentioned can be overcome by group- 
ing states and using the position of the group average with respect to the 
regression line as a criterion. For convenience, class intervals of $100 
have been used.*° A review of the charts on which the class averages 
have been plotted and connected by straight lines seems to indicate that 
in most cases the $100 class intervals provide a reasonably satisfactory 
criterion for determining departures from linearity. 

Of the 210 regressions based on 1929-1949 there were 36 that had as 
many as four consecutive $100 class averages on one side of the regression 
line. Twenty-two of these occurred in the regressions of 1947-1949 on 
earlier years. But 134 of the regressions contained runs consisting of as 
many as three classes (table 57). Most of these runs of three or more 
$100 class averages are in the center of the distribution and are positive, 
although about one-fourth of the runs include either the lower or the 
upper terminal class, indicating some tendency for the shape of the re- 
gression curve to be lower at each end and higher in the center. This 
conclusion is reinforced by the fact that the lowest class in 172 pairs of 
years and the highest class in 156 pairs of years are below the regression 
line. However, the 210 regressions are not independent.” The lack of 


1° This method immediately raises the problem of the best way in which to group the 
states. One method would be to array the states with respect to their incomes in the 
earlier of the paired years, which is treated as the independent variable, and then to divide 
the array into 6, 8, or 12 equal groups. Such a method could assure enough states in 
each group to provide a meaningful average. It also involves the construction of 20 arrays, 
and some difficulty in pairing and computing averages for the year treated as the dependent 
variable. From a computational standpoint, it is somewhat easier to divide the states 
into groups according to class intervals with fixed limits. Such a method should give 
us results similar to those derived from classes equal in numbers of states, although it may 
be affected by the limits picked and extreme classes may have too few states to provide 
meaningful averages. The $100 classes used provide classes ranging from five in the de- 
pression years to ten during the late 1940’s. Terminal classes with only one or two states 
were omitted from the analysis. Obviously, the use of a different interval—e.g., $50— 
would have yielded slightly different results. Similarly, the use of intervals of $100 with 
the limits falling on 25’s, 50’s, or 75’s rather than on the even 100’s used might also give 
rise to small differences. 

*1 If the regressions were independent and truly linear, we might expect approximately 
half of the regressions to have averages for the terminal classes below the line, about half 
above, with a standard deviation of 3.46. As many as 116 pairs below the line would then 
exceed three standard deviations. 

12 There are 20 regressions based on 1929, 19 based on 1930, etc. For 1946-1948 there 
are only from one to three regressions in which these are the base years. Peculiarities of 
1929 can therefore affect the 20 regressions for which it is the base year (treated as the 
independent variable). The peculiarities of the state per capita incomes in a year like 
1941 affect some 8 regressions when it is treated as the independent variable and another 
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TABLE 57 


Positron oF Runs oF THREE oR More CLAss AVERAGES FROM REGRESSION LINE, 
Srate Per Capira INCoME PAYMENTS, 1929-1949 







Regressions with runs of 3 or more consecutive ($100 interval) classes 
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independence means that the totals over the several years may arise from 
the effects of only a few years, while the others may conform to what 
may be expected from a linear situation. A check of the regressions 
having the same year as the base eight or more times indicates that either 
the lowest or topmost class is below the regression line frequently enough 
to be at least two standard deviations beyond the half-way mark for ro 
of the 13 base years. Of the remaining seven base years, all but two 
have the lowest class below the regression line for every year.”* 

To test further this inconclusive evidence, regression lines were fitted 
to the logarithms of per capita incomes for some 45 pairs of selected 
years.* Eighteen of the 45 regressions provide significantly better fits 
12 when it is treated as the dependent variable. Nineteen forty-nine, never treated as the 
independent variable, is the dependent variable in 20 regressions. 

18 The standard deviation for seven regressions is 1.32, so that if all seven lower 
classes are below the regression line, it deviates from expectation by less than three standard 


deviations. Consequently, the behavior of the deviations can best be described in terms 
of uniformity. 


14The years were selected, for the most part, on the basis of other evidence that the 
regressions were nonlinear. A few cases were included, however, when there was no previ- 
ously developed evidence that the regressions were nonlinear. 
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than do the linear regressions fitted to the dollar amounts.* More than 
half of the cases in which the logarithmic regressions provided a superior 
fit had been indicated to be nonlinear by the other tests, but this is also the 
case when the logarithmic regression did not provide a superior fit. Fur- 
thermore, the logarithmic regressions seemed to yield a significantly better 
fit in a few cases in which there was no other evidence that regres- 
sions on the dollar amounts were anything but linear. Consequently, 
further efforts to fit linear regression lines to the logarithms were halted. 

Only a limited analysis has been made of the 15 regressions in which 
one of the years from 1919 to 1921 is the base. Except for three pairs of 
years, 1929 and 1939 with 1920, and 1939 with 1921, all of the regressions 
contained at least one run of five or more states. Two pairs of years con- 
tained four such runs, and the three such runs in the regression of 1939 on 
1g1g are of a pattern that indicates curvilinear regression. An examina- 
tion of the scatter diagrams for this group of regressions indicates that 
the evidence of nonlinearity is about of the same order as for the 1929- 
1949 period, 

The voluminous, though partially conflicting, evidence of departures 
from linearity, is summarized in table 58. There is one case in which 


TABLE 58 


ReEsuLts oF Various TEsts oF LINEARITY 












Pairs of years for which re- 
gression lines fitted to log- 
arithms were 


Pairs of years 
for which re- 
gression lines 
were not fitted 
to logarithms 
























Category Not significant | Significant Totals 

1, No runs of 3 or more $100 classes or 5 or more states. 40 2 1 43 
2. One run of 3 or more $100 classes but no runs of 5 or ‘ 

More StALEH: ..<-c,> fe cclereislenisicteeiauess ene te etna» fare 29 4 3 36 
3. No runs of 3 or more $100 classes but one run of 5 or 

MOTO Stated. on. kee asiveae nee seas teenie men de Teles 24 5 3 32 
4. One or more runs of 3 or more $100 classes and one 

TON OL OOF MOre Stated. or. ones cs te sinecssinenels 37 6 5 48 
5. No runs of 3 or more $100 classes but two or more 

TunsOl5) Or More suatesine cme sete ein) treme 12 3 0 15 
6. One or more runs of 3 or more $100 classes and two 

or more runs of 5 or more states.............-. 23 7 6 36 

Totals’ oc 422 UE jot cane cee eneae 165 27 18 210 





the only evidence of nonlinearity is the significantly better fit provided 
by the logarithmic regression line. There are numerous cases in which 
the results of the tests based on $100 classes are inconsistent with the tests 
based on runs of individual states. More important, the data indicate that 


15° The .o5 level of probability was used. In testing the significance of the fit, it was 
assumed that only one degree of freedom was sacrificed—i.e., that the test related to a simple 
curve without point of inflection on a natural scale. 
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the logarithmic regressions provided significantly better fits about as often 
when the simpler tests failed to indicate nonlinearity as when they did. 
Taken together, these three series of tests leave some, though not neces- 
sarily prevailing, doubt as to the linearity of all but 42 of the 210 regres- 
sions. At the same time, they provide no more than an indication of the 
shape of the regression for all but 18 of the 168 regressions for which 
there is some evidence of nonlinearity. 

The inconsistencies among the various tests, the lack of independence 
among the regressions, and the fact that many of the departures from 
linearity occur near the lower extremes of the distribution suggest that 
a more meaningful interpretation may be found in the peculiarities of 
particular states than in a continued effort to test for linearity. If 
Arkansas, for example, which has one of the lower state per capita in- 
comes, is low because of a set of circumstances particular to that state, 
these circumstances may exert a depressing effect and act as a barrier to 
the orderly growth of income over a long period; yet forces making for 
some regression toward the mean state per capita income may be at work. 
Of course, every state has circumstances particular to it. When these 
particular forces are stronger than the forces making for regression, there 
is likely to be a marked departure of the state from the regression line. 
We now turn to an examination of the departures of each of the states 
from the linear regression line. 

If the forces responsible for the position of states on one side or the 
other of the regression line were temporary and soon gave way to other 
temporary forces or to the forces making for regression, we might expect 
the departures of each state from the regression line to be in one direc- 
tion about as often as in the other. When, however, there is a tendency 
for the departure of a state to be markedly in one direction, either above 
or below the regression line, there is reason to believe that more persistent 
forces are affecting the state’s development.’® Eighteen states were below 
and 14 states above the linear regression line too frequently to be attributed 
to the operation of temporary forces (table 59). 


7®Tf each of the 210 regressions were independent, and the departures due to chance 
forces, we would expect a mean number of departures above (or below) or on the re- 
gression line to be 105, with a standard deviation of 7.25. As many as 124 departures in 
one direction would be expected to occur only once in 100 times. Although the criteria of 
independence and randomness are not met, we shall use 124 or more departures in one 
direction as evidencing the operation of persistent forces. However, in preparing the 
counts, use was made of scatter diagrams, and only clear departures—i.e., points clearly 
separated from the regression line—were counted. A separate count was prepared of 
points on the line. Because of the size of the points and the scales used, a state as much 
as $10 from the regression line would be counted as on the line. 
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TABLE 59 


PosirIoN OF STATES WITH Respect To LinEAR REGRESSION LINES 













Region and state 
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Frequency with which a state’s position was 








Above the re- | Ontheregression| Below the re- 
gression line line gression line 
26 15 169 
34 16 160 
23 25 162 
26 12 172 
31 12 167 
105 31 74 
46 13 151 
32 28 150 
30 50 130 
145 26 39 
164 18 28 
142 16 52 
138 18 54 
140 35 35 
89 34 87 
145 18 47 
57 32 121 
158 25 27 
157 15 38 
131 16 63 
123 26 61 
96 23 91 
109 28 73 
73 30 107 
37 21 152 
36 19 155 
36 21 153 
24 26 160 
81 42 87 

ll 25 174 
33 36 141 
23 29 158 
ll 17 182 
17 25 168 
28 28 154 
51 41 118 
90 57 63 
174 15 21 
146 25 39 
100 31 79 
101 35 74 
49 49 112 
59 28 123 
lll 46 53 
158 16 36 
155 20 35 
165 18 27 
122 29 59 





Rank (from most 
above to most 
below regression 
line) 


There is some tendency for the states with lower per capita incomes 
to be found below the line of regression more frequently than the states 
with higher per capita incomes, but there is an even greater tendency for 


the states in a region to follow a similar pattern.” 


The states most 


17 The coefficient of rank correlation between the position of the state with respect to 
the regression line, ranked from the one most frequently above to the one most frequently 
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frequently above the regression line are found only in the North Central, 
Northwest, and Far West regions. Among the eight states in the North 
Central region, all but Minnesota and Missouri are found above the re- 
gression line more frequently than can be attributed to chance. Similarly, 
five of the nine states in the Northwest region—Idaho, Montana, Ne- 
braska, North Dakota, and South Dakota—and all but California among 
the four states in the Far West are frequently above the regression line. 
The regional grouping of states found below the regression line too fre- 
quently to be attributed to chance is even more marked. Except for 
Connecticut in the Northeast, Delaware and Maryland in the Middle 
East region, and Virginia and Florida in the Southeast region, all the 
states in these regions are in this category. 

When the states departing with significant frequency from the regres- 
sion lines are distributed by size of 1929-1950 average per capita income, 
the states most frequently below the regression line are concentrated 
in the lowest quartile, while the states most frequently above the regression 
line are concentrated in the third quartile (table 60). This pattern of de- 


TABLE 60 


Srates DEPARTING FROM REGRESSION LINE IN ONE Direction Too FREQUENTLY To BE 
ATTRIBUTED To CHANCE, DisTRIBUTED BY SIZE OF 1929-1950 
AVERAGE PER Capita [INcoME PAYMENTS 


Number of states too frequently 





1929-1950 average per capita income Above regression line Below regression line 
Lowest quartile 0 10 
Second quartile 3 2 
Third quartile....... ee 7 2 
BED erta Chikax Gu emer ee chetatasc isis: cia/sleia< isiaisisjsia)stevc's 4 4 
eT renER Shar Petcte tatatelets oyareiagoreve eye. isia) cra \sia:s e(dieie/aeveysinjeosiay= 14 18 


partures suggests that the regressions are concave downward rather than 
linear.*® 
The departures of the states from the 15 regression lines which include 


below the line, and the state’s 1929-1950 average per capita income ranked from lowest, 
is —.41. 

18 Tests made by plotting the regression line fitted to the logarithms of per capita in- 
comes on a natural scale for several pairs of years when the improvement in fit was highly 
significant indicate that the counts in table 59 would be changed only slightly if departures 
had been counted from the logarithmic regression line. Apparently, a regression line 
which would greatly reduce the number of states departing in a single direction to a fre- 
quency that could be attributed to chance would have more curve in it than the logarithmic 
regression line plotted on a natural scale. As mentioned before, efforts to fit such a line 
have not been fruitful. 
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one of the years from 1919 to 1921 as the independent variable show a 
different pattern. Fewer of the states depart in one direction frequently 
enough to justify saying that the departures are not due to chance. Even 
when the rules are relaxed for deciding whether the departures are con- 
sistently in one direction, there are 27 states which appear to be randomly 
distributed about the lines, and the other 21 states are equally divided as to 
direction of departures.'® Except for South Carolina, which tends to be 
below the line in both sets of regressions, all of the Northeastern and 
Southeastern states which showed a tendency to be below the 1929-1949 re- 
gression lines appear to be fairly well described by the 1919-1921 regres- 
sion lines. Similarly, most of the Central, Northwestern, and Far West- 
ern states, which tended to be above the 1929-1949 regression lines, show 
no significant departures from the 1919-1921 regression lines. Five states 
show opposite tendencies on the two sets of regressions. New York and 
New Jersey, significantly below the 1929-1949 regression lines, are above 
those for 1919-1921. The change is in the opposite direction for Oregon, 
Idaho, and South Dakota. The differences between the 1919-1921 and 
1929-1949 distributions of individual state departures could arise by chance 
as often as five times out of 100. 

Although there was considerable evidence developed in the last sec- 
tion that the regressions were nonlinear, the linear regression lines may be 
used as a basis for describing the behavior of individual states. The fact 
that the position of a state, whose income over the period is below the 
mean state income, is consistently below the regression line shows con- 
clusively that the state did not regress toward the mean as much as would 
be indicated by linear regression. It cannot, however, be interpreted as 
indicating that the state did not regress toward the mean as much as other 
states. The latter interpretation presumes that linear regression is the 
best description of the expected behavior of the states. The evidence 
developed that this presumption is not true, at least for certain pairs of 
years, makes such an interpretation of doubtful validity. 

If nonlinearity prevents a classification of states as to whether they 
have fared better or worse than could be expected, we can gain further 
knowledge of the shape of the regression line which does describe the 
expected pattern of the differential behavior of the states for the period 
of 1929-1949.7° 

1° The rules were relaxed in two respects: (1) two rather than three standard devia- 
tions were adopted as the criterion for significance, and (2) some account was taken of 
the number of states counted as being on the line, since states could vary from the line 


by as much as $10 without being counted as a clear departure. 
2° The behavior of a state can be described in terms of its departure from any specific 
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Nine of the 10 states having the lowest per capita incomes over the 
period are Southern states and tend to occupy positions below the linear 
regression line more frequently than can be attributed to chance.24_ These 
states would be described by a line which curved downward at the lower 
end of the distribution. At the other end of the distribution the picture 
is not so clear. Among the ro states with the highest per capita incomes, 
three tend to occupy positions above and four below the regression line. 
However, for pairs of years when there is a marked reduction in the 
coefficients of variation, all of these 10 states tend to be below the line 
of proportional change. This evidence on the best position of the re- 
gression line at the upper end of the distribution is weak and incon- 
clusive. Of the remaining 28 states in the middle of the distribution of 
per capita incomes, 11 tend to occupy positions above and 5 positions 
below the regression line. The tendency for the states to occupy positions 
above the regression line is most marked just above the median, in the 
third quartile of the per capita income distribution. Among the 12 states 
in the third quartile, 7 tend to occupy positions above, and 2 states posi- 
tions below, the regression line; in this quartile, the linear regression line 
appears somewhat low. 

A regression line that started somewhat below the linear regression 
line at the lower end of the distribution, rose somewhat more rapidly to 
somewhere within the third quartile, and leveled off to a position about 
the same as or slightly lower than the linear regression line among the 
states at the upper end of the distribution, would appear to reduce the 
number of states departing from it with excessive frequency in one direc- 
tion” Such a line, though its exact position is unknown, would appear 
to give a better description of the average pattern of observed changes 
from one year to another during the period 1929-1949. 

Even though some nonlinear regression line had been used as the 
point of reference for the construction of a table, such as table 59, showing 
dtaight line. Both the line of proportionality (passing through the origin and the inter- 
section of the means) and the least-squares regression line seem to provide a meaningful 
base for descriptive statements. 

21 They tend to occupy a position above the line of proportionality and below the linear 
regression line. Although a line fitted to the logarithms of state per capita incomes would 
be below the linear regression line in this income range, these states would also tend to be 
below it. 

22 For many pairs of years this description of the regression line seems consistent with 
the results of a visual inspection of the scatter diagrams. For some pairs of years the 
path of straight lines connecting the average per capita incomes of states grouped into 


$100 class intervals (according to the income of the earlier year) might be described 
similarly; when this was the case it was used as evidence of nonlinearity. 
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the number of departures from the regression line, the size of the devia- 
tions of some states from the linear regression line would be sufficient 
to insure their persistent departure from the nonlinear line. The Dakotas 
and Nevada are cases in point. The very rapid rise in income in these 
states following 1940 places them well above the regression lines when 
these years are included. In part, the large counts obtained in table 59, 
however, stem from the lack of independence among the regressions. A 
sharp rise in 1940 in the relative income of a single state, sufficient to 
place the state well above the line describing the regression of 1940 on 
1939, probably will also be sufficient to place it well above the lines de- 
scribing the regressions of 1940 on each of the earlier years from 1929 to 
1938. ‘This one increase may, therefore, be the basis of a count of 11 years 
in which the state was above the regression line. Even though its gain 
in relative position on the scale of state per capita incomes is not fully 
maintained in the next year, 1941, so that its position on the 1941-1940 
scatter diagram is below the regression line, the state may still have gained 
sufficiently to place it above the regression lines on the scatter diagrams 
relating 1941 to the earlier years from 1929 to 1939. A further relative 
gain in 1941 would, of course, reinforce this tendency. Similarly, a short- 
lived relative loss in position on the scale of state per capita incomes 
during an early year of the period—e.g., 1931—would move it to the left 
along the X-axis and thus be sufficient to account for the state’s position 
above the regression line for all years in which 1931 appeared as the in- 
dependent variable. Such a short-lived loss in position might be due to 
accidental forces, such as a flood, drought, or extreme temperatures. It is 
exactly such accidental forces which might be expected to be responsible 
for departures from the regression line, and if the regressions were in- 
dependent such forces might be expected to operate as often in one 
direction as in the other. With the lack of independence, however, the 
results of accidental forces operating in a single year may enter the counts 
several times. 

Despite this lack of independence, table 59 does show the frequency 
with which the various states have fared better, about the same, or worse 
than the states as a whole on the (doubtful) assumption that linear re- 
gression, fitted either to the dollar amounts or to the logarithms of the 
per capita incomes, adequately describes the average changes for the 48 
states. It must also be remembered that a variety of bases have been 
used in computing the estimated incomes with which to compare the 
observed incomes.”* It would be remarkable, indeed, if each of these 


28 This statement looks upon the regression line as an estimate of income in the latter 
year based upon the income of the year treated as an independent variable. 
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bases gave precisely the same answer. The coefficients of determination 
based on linear regression are all very high, ranging as they do from 54 
upward, with most of them greater than .80, so that the results of the 
estimates obtained from varying bases are tolerably close together. None- 
theless, a state in a year such as 1947 may be above the income expected 
when 1931 is used as a base, below the income estimated from a 1937 base, 
and have about the income estimated from a 1942 base. In table 59 each 
situation would give rise to a frequency. 

It cannot be said, however, because Mississippi, for example, had less 
income than that estimated (by using the linear regression line) from 
previous years’ incomes in 182 out of 210 cases, that there is a downward 
trend in the state. The fact that Mississippi consistently lies above the 
line of proportionality indicates that its per capita income has been in- 
creasing relatively faster than that of the United States. All that can be 
said is that Mississippi income has not increased as rapidly as would be 
indicated by a least-squares linear regression line. This situation is con- 
sistent with considerable growth—that is, with an increasing utilization of 
its existing industrial resources and some substitution of industries of 
higher productivity for those of lower productivity. 


Appendix B 


SOME NOTES ON STANDARDIZATION PROCEDURES* 


THRouGHOuT this study extensive use is made of state rate-constant and 
state composition-constant earnings. The methods of computing such 
figures have a long history.” Typically, the purpose of computing such 
standardized figures as state rate-constant earnings is to facilitate com- 
parisons between the industrial or occupational composition of two states 
without the disturbing influences of differences in earning rates. Often, 
however, such comparisons are accompanied by a desire to partition the 
difference between two observed figures among two or more factors.* 
In this study the rate-constant earnings are used to approximate the extent 
to which state compositional differentials statistically account for the varia- 
tion in state earnings. 

The analogous methods found in the literature for dealing with the 
composition-constant figures, which are product sums, in an additive 
framework require viewing each state as a separate classificatory factor. 
Moreover, the difficulties are multiplied when chief interest centers in the 
rate-constant figures. 

It is possible to conceive of the problem in terms of variation, rather 
than arithmetic differences, but when it is so conceived new methods 
must be used.* This appendix describes one possible method in terms 
of the range of problems encountered in this study. The exposition starts 


+ During the course of preparing this appendix, I have benefited greatly from the com- 
ments of George H. Borts, Paul Boschan, Gerhard Bry, Edwin Goldfield, A. J. Jaffe, Maurice 
Liebenberg, Edwin Mansfield, Howard G. Schaller, and Irving H. Siegel on earlier drafts. 
Any errors or mistaken notions which remain are my responsibility. 

? A number of the papers dealing with various aspects of the method have been re- 
printed in A. J. Jaffe, Handbook of Statistical Methods for Demographers, Washington, 
1951. Such computed figures are sometimes known as “standardized” figures, and one 
framework in which they are analyzed is often referred to as the method of expected cases. 

® This case is treated in Irving H. Siegel, Concepts and Measurement of Production 
and Productivity, Bureau of Labor Statistics, 1952. 

“The methods proposed draw heavily upon M. G. Kendall, The Advanced Theory of 
Statistics, London, 1948, vol. 2, chap. 24. 


APPENDIX B 233 


with an examination of the applicability to these problems of the 
more familiar methods and of the reasons these methods were not ac- 
cepted. The alternative methods used as tentative and provisional “solu- 
tions” to an essentially insoluble problem are then outlined and some of 
their attributes examined. 


Notation 


The notation of index numbers, to which the standardized figures are 
closely analogous, is adopted. Let 


p represent earning rates (in this study these will usually be averages 
for the workers in an industry or occupation in a state or the 
nation), 

q tepresent the composition element in relative terms, that is, the 
number of workers or man-hours relative to their total (by taking 
2 gq =1, averages are obtained directly without loss of general- 
ity), 

I, 2, .. n (subscripts) represents a particular state, and 

o (subscript) represent the nation. 


Subscripts to denote particular industries or occupations will ordinarily 
be omitted, and the summation will be understood to be over all cate- 
gories. 


Tue Binary Case 


The most frequent use of standardized figures is for the comparison 
of two groups, for example, for comparing the earnings of two states. 
The difference between the earnings of states z and 2 can be written: 


Xpiqi — page = Up2(qi — q2) + Uq2(p1 — p2) + 

= (pi — p2)(q1 — 92) (1) 
The left-hand side is the difference between the reported earnings of state 
rand state 2. The first sum on the right is the rate-constant particle;° the 
second sum is the composition-constant particle; and the final sum is the 
joint particle. The weights used are those of state 2, which may be said 
to have been taken as “standard.” If state z weights are desired, the 
difference may be written: 


Upeqe — Upigi = Upi(qe — q1) + Uqi(pa — pr) + 2(p2 — pr) (q2 — 91) 

(1a) 

5 Since state 2 weights are being used, the rate-constant earning for state 2 is its 

reported earning, Dfoqo. The rate-constant earning for state z, using state 2 weights, is 

f2q1, and the rate-constant particle is the difference between the two rate-constant earn- 
ings, UPd, — UP2de = UPo(41 — e)- 
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The differences in the weights may be of considerable consequence. The 
joint particle, however, will have the same sign and magnitude since the 
signs of the parenthetical terms are changed simultaneously as the sub- 
scripts are interchanged in going from equation (1) to equation (1a).® 

As long as there is any correlation between (p1 — pz) and (g1 — qz2) 
at the industrial or occupational category level, a joint particle will be pres- 
ent. This has led some investigators to suggest that standardization pro- 
cedures should not be used to assay the relative importance of rates and 
composition in accounting for the difference between two sums of 
products, if there is any correlation between the factors. Others have sug- 
gested one or another method of partitioning the joint particle between 
the rate- and composition-constant particles. The most frequently sug- 
gested method for accomplishing this is to divide the joint particle equally 
between the rate- and composition-constant particles. Such a method is 
the equivalent of the use of the Edgeworth type of cross-weights’ and is 
perhaps the most nearly consistent with acceptable assumptions concern- 
ing the distributions of the underlying factors. There can be little ob- 
jection to this method when the joint particle is the product of a correla- 
tion which does not depart significantly from zero. Still other investi- 
gators suggest that the joint particle be retained as a reminder that the 


° Consider the following numerical example, in which there are three occupational or 
industrial categories and two states, and all of the particles have been computed. 


1 2 
Rates Composition Rates Composition 


Category  (p1) (q1) (p2) (q2) (pi—p2) = (q1—q2) (p1+2) (q142) 

A 1.12 .60 1.67 .10 — .55 -50 1.395 .35 

B 1.30 -10 1.90 -60 — .60 —.50 1.600 35 

Cc 1.50 .30 2.50 -30 —1.00 0 2.000 -30 
Category pidi p22 p2qi—qs) q2(pi—p2) pilq2—gi) 9gi(p2—p1) (pi—p2)(gi—a@2) 

A .672 .167 .835 —.055 —.560 -330 —.275 

B .130 1.140 —.950 —.360 .650 -060 .300 

C -450 .750 0 —.300 .0 -300 .0 

Sums 1.252 2.057 —.115 —.715 -090 -690 -025 


Computations based on the above example yield the following percentage distributions for the two sets of weights: 


Particle 2 
Rate-constant 11.2 — 14.3 
Composition-constant 85.7 — 88.8 
Joint 3.1 8.1 

100.0 —100.0 


“The Edgeworth cross-weights may be expressed, py49—=(P; +P) and qy49= 
(44+ 4%). The difference between two reported earnings then becomes: 
P49, — UPede = Py 42 (41 — Fe) + Dqy 40 (P1 —P2)- 
® Unpublished manuscripts made available to me by Edwin Goldfield and by Gerhard 
Bry and Paul Boschan investigate this problem and come to this conclusion. Both manu- 
scripts deal with changes over time. 
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rate- and composition-constant particles do not exhaust the difference be- 
tween two sums of products.® 

Whether or not there is a joint particle, there are several difficulties 
worthy of mention in the use of the relative size of the rate- and composi- 
tion-constant particles as measures of the two sets of factors. When the 
relative sizes of the two particles are used as measures, the measures are 
nonoperative. Their use as operators will give rise to another “joint 
particle.” This difficulty may be illustrated by reference to the index 
of manufacturing production..° Average 1939-1947 weights were used 
in constructing the index, so that there is no particle representing the 
joint effects of production and price changes. If the production and 
price indexes’ are used as operators to account for the changes in the 
value added by manufactures, we obtain the following results: 


Value added by manufactures: 


—1947 $74.4 billion 

1939 24.4 

—Differences to be explained 50.0 
Increase accounted for by: 

Production index: (174-100) x 24.4 18.1 

Price index: (175-100) x 24.4 18.3 
Increase unaccounted for by both indexes 13.6 


The joint particle which appears in the above computation is many times 
the size of the difference between the composition (production) and rate 
(price) constant particles. How this particle is partitioned will affect the 
relative importance of the increases accounted for by the particles as used 
as operators. In this example the relative importance of the two factors 
is so nearly equal that an equal allocation of the increase unaccounted for 
by them will not affect their ratio. Where the two factors differ mark- 
edly, an equal allocation might change the ratio greatly. 

Too, there is a question whether the two particles provide suitable 
bases for measuring their relative importance. When relative composi- 
tion is used, so that Ugi=1, Ug2—=—1, etc., as it is here, then if some 
(q1 — g2) are positive, others must necessarily be negative, and vice 
versa. Yet all (p1 — pe) may have the same sign. Since all p’s and all q’s 
entering the computation are positive, the sign of the rate- and composi- 

® Siegel, op. cit. Pp? 

1° Census of Manufactures, 1947: Indexes of Production, Bureau of the Census, 1952, pp. 
2-4. 


1 The price index is derived as the ratio of the index of the change in the value added 
by manufactures to the production index. 
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tion-constant particles for a particular state will be determined by the 
sign of the parenthetical differences. When the products are summed, 
these signs are taken into account. Consequently, the rate-constant 
particle necessarily will be a net figure derived from adding algebraically 
some positive and some negative figures.’ The composition-constant 
particle, however, may be cumulative in one direction. 

To make use of the absolute size of the rate and composition differ- 
ences between industries or occupations in building up a state’s rate- and 
composition-constant earnings would overcome this difficulty. It would 
also destroy the basic identity in equation (1). The sum of the absolute 
particles, when the sum is taken over all industries or occupations, would 
more than exhaust the sum of the absolute observed differences. 


VARIATION IN THE Binary CASE 


Recent decades have seen a growing preference for the use of variation 
rather than deviations in measuring dispersion. The question may be 
formulated in terms of how much of the total variation in the difference 
between the reported earnings of two states is due to the variation in 
rates, how much to the variation in composition, and how much to the 
two changing simultaneously. We shall be dealing with the variation 
within a state (among industries). While it is found convenient to work 
with variation rather than with variance, their distributions are the same. 

The variation to be analyzed is the sum of the squared deviations of 
the differences between the reported industrial earnings and their mean 
differences—i.e., the difference between the average industrial earnings 
of the two states. Symbolically, this is Z[ (191 — p2qz)— (p1gi — p2g2) ]’. 
When the variation for the right-hand side of equation (1) is computed, 
there are three interaction terms as well as terms for the three particles.** 
Computation can be simplified by combining the three particles into two 
and by combining the interaction terms so that their sum may be obtained 
by subtracting the independent variation of the two terms from total 
variation. The convenient but arbitrary cross-weights may be used to 
achieve this combination. When this method is used, the order of the 
factors on the left-hand side of equation (1) is immaterial; the right-hand 
side of the equation, with the summation signs omitted, is the same for 

12 Maurice Liebenberg has pointed out to me that the rate-constant earning may be 
derived as the sum of the products of positive figures. Basically, his method ignores all 


frequencies that are in the same category in the two distributions, and treats the remainder 


as shifting in only one direction. 
18 This may be seen from the expansion, (a + 6 + c)2 =a? + 2 + c2 + 2ab + 2ac + 
2be. 
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p191 — peq2 and p2g2—piqi. This method yields the following distri- 
bution of the variation, with the example in note 6 used for the numerical 
results given here and in the subsequent discussion of variation: 


Vari- Percent 
Source Formula ation of total 
Composition 2[p1+2(q1 — 42) — pi+2(qi —qz)]? 11230 97-7 
Pe. ae ae 
Interaction 22[p1+2(q1 — g2) — pi+2(gi — 92) | 
[q1+2(p1 — p2) — qi+2(ps — p2)] 0194 17 
He Me Me! — p70) — Gu apiaaA txdgolavishae. 


This method attributes more to composition than to rates, as is the case 
with absolute deviations. Unlike deviations, where the use of cross- 
weights eliminates the joint particle, it is present and weighted by the 
cross-weights. 

The right-hand side of equation (1) may also be reduced to two terms 
by making use of the fact that when the joint particle is combined with 
one of the others, the combination has the weight of the other group. 
Thus, if the rate and joint particles in equation (1) are combined, 

2qa(pi — p2) + = (pi — pa) (41 — 42) = Zqi(ps — pe), (2) 
and the observed differences between the earnings in an industry in two 
states may be written: 


piqi — p2q2= p2(qi — q2) + 91(pi — pe), (1b) 
p2q2z — pigi = pi(q2— 91) + 92(p2 — pr), (1c) 
p1qi — p2qz = pi(gi — 42) + 92(pi — p2); (1d) 
peqz — piqi = p2(q2 — 91) + q1(p2 — pr). (ze) 


Gaps in data often force an investigator to use one of these formulas." 
Consequently, they are worth additional attention. 

Using the numerical example in note 6, the following distribution of 
variation is obtained for equations (1b) and (1d). 


14The occupational data are a case in point. Composition is available for each state, 
but state-specific earning rates are not. Consequently only state-weighted composition- 
constant rates can be computed. Samuel A. Stouffer has investigated the conditions under 
which “indirect” approximations may be used. See his “Standardization of Rates when 
Specific Rates are Unknown” in Handbook of Statistical Methods for Demographers, 
Bureau of the Census, 1951. 
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Variations (based on deviations Percent 
Source from their respective means) Amount of total 


Rate particle approximated from formula (1b) 





Composition p2(q1 — g2) 1.5953 139 
Rates qi(pi — p2) 0438 4 
Interaction [p2(91 — 92) ] [91(p1 — p2)] —-4901 = 43 
Total piqi — p2q2 1.1490 “100 


Composition particle approximated from formula (1d) 





Composition pi(qi — 92) 7334 64 
Rates q2(pi — pz) £0522 4 
Interaction [p1(¢1 — q2)] [¢2(p1— p2)] 3634 32 
Total piqi — p2qe2 1.1490 100 


Although the percent of variation attributed to composition differs 
greatly, it is consistently larger than that attributed to rate variations. In 
this it follows the average deviation rather than the usual summation 
method. Since, for state 2 weights, equation (1b) yields the exact varia- 
tion in composition, equation (1d) the exact variation in rates, and both 
of them the total variation, we can make use of these data to obtain by 
subtraction the interaction. 





Percent 
Variation of total 
Composition (from formula [1b]) 1.5953 139 
Rates (from formula [1d]) .0522 4 
Interaction (by subtraction)*® —.4985 —43 
Total (from left-hand side of formulas 
[rb] and [1d]) 1.1490 “100 


The above distribution indicates that compositional differences, 
weighted by state 2 weights, can more than account for the observed 
differences in the two groups and that when these weighted composition 

1© Although obtained by subtraction, it can be shown that the joint particle is twice 


the sum of the products of po (4; — 42) and qo (Py — Pp) taken as deviations from their 
means. 
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differences are taken into account, state 7 (rather than state 2) earnings 
would be the larger. This is partially offset by the interaction, which is 
available to both the composition and rate particles. The rate particle also 
contributes slightly to the explanation of the observed differences; but if it 
is combined with the joint particle, the observed differences would be in- 
creased. ‘These results reflect the inverse relationship between the 
weighted composition and rate differences in the joint particle.’® 

Similarly, formulas (1c) and (1e) provide exact estimates of the state 
1 weighted variations, which are all positive: 


Percent 

Variation of total 
Composition (from formula [1c]) 7334 64 
Rates (from formula [1e]) 0.438 4 
Interaction (by subtraction) 3718 32 
Total 1.1490 100 


In this example it happens that the estimated distribution obtained 
from formula (1b) closely approximates the exact distribution when state 
2 weights are used; the distribution estimated from formula (1d) approxi- 
mates the state z weighted distribution. With complete data it is possible 
to use both sets of computations to ascertain the weight pattern being re- 
flected. If data considerations force the use of only one of the approxi- 
mation formulas (1b) and (1d), how can one know which of the two 
sets of weights are in the results? 

The interaction, while available to both particles, must be either par- 
titioned or viewed as the range of approximation in these measures. 
Apparently, the adoption of some convention or the making of an arbi- 
trary decision is necessary to effect such a partition. Since the measures 
so obtained are subject to the limitations of the convention or decision 
adopted, little is gained by partitioning. 


VARIATION AMONG ALL STATES 


In this study interest centers not so much in the comparison of the 
earnings in a single pair of states as in accounting for the variation in 


1° This may be seen from the following alternative ways of writing the variances of 
the joint particle: 


= 2 2 
[Pe (44 — 42) + Ge (Px — Po)] i P2 (44 — Ja) uy Qo (P31 — 42) 


o + 2160 
Po (41 — Po) Go (Py — Po) 
The sign of the joint particle variation will be the same as the sign of r, the coefficient of 
correlation between py (q1 — Gq) and Go (py — Po). 
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reported earnings among all states. For the multiple comparisons which 
are implied, a common set of weights is needed, and the average annual 
earnings of all earners in an industry and the national relative distribution 
of earners among industries have been adopted. 

Formally stated, we wish to use Upogo as the standard rates and the 
standard composition, both for comparing states among themselves and 
for comparing states with the nation, when 


Upogo = (OQi™pigi + OoXpoge +...+ OssUpssqas) +2 On (3) 
where Q is the total number of earners in the state whose subscript it 
bears. 

If we are content to compare the earnings of a single state with those 


of the nation, a new problem does not arise; Logo may be treated as any 
single state and the only change in equation (1) is in the subscripts: 


Upagn — U pogo = = po(qa — go) + 2 qo(pa — po) + 

> (pn — po) (qu — qo). (xf) 
If the desire is to compare two states in terms of the nationally weighted 
rates, it can be seen that 


Lpigr — Xp2q2 = %po(qi — 92) + 2qi(pi — po) + Bq2(po— pz) (18) 
The first term on the right of (1g) is the difference in the nationally 
weighted rate-constant earnings of the two states, a figure which, pre- 
sumably, would be useful in comparing the earnings of the two states 
without the distorting effects of rate variations. The other two terms are 
state-weighted differences in state and national rates, and since the two 
differences are not comparable, they are of interest only in describing each 
state separately. As a means of analyzing the observed difference in two 
states, this formulation is definitely inferior to that of equation (1). Yet 
if the interest is in a series of simultaneous comparisons, such as the com- 
parison of each of the states with all other states, a common set of weights 
is essential. 

Simultaneous comparisons based on national standards introduce one 
further complication. How is an average, or aggregate, of the effects 
noted for each state to be combined? Treating each as a separate cate- 
gory and using multiple standardization techniques are not available for 
the simple reason that the weighted sum of the groups is identical with 
Zpogo and the difference to be explained would be nil. This is the old 
problem of measuring deviations from a mean. The two solutions which 
have been offered are the average (absolute) deviation and the variation. 
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The problem may be illuminated by considering the following series: 


Upiqi — Z pogo = Upo(qi — go) + Yqo(p1 — po) + U(p1 — po) (q1 — go) 
oe — Upogo = Upo(g2 — qo)+ Uqo(p2 — po) + U(p2 — po) (q2 — go) 


. (4) 


Upssqss — Upogo = Xpo(gas — go) + Uqo(pss — po) + 

2 (pas — po) (gas — qo) 
Equation (3) shows that the weighted average of the state earnings is 
equal to the national average earning. Similarly the weighted sum of the 
state rate-constant particles would be zero, since by definition po for each 
industry is the weighted average of all pn’s (n=1, 2,... 48); that is, 


Poi = (prigui + paigai + ....+ pasigasi) + Lig (5) 
where the subscript 7 denotes a particular ete st the q’s are in ab- 
solute rather than relative terms. The sum of the nationally weighted 
composition-constant particle plus the sum of the joint particles would also 
be zero. 

The absolute size of the state particle often has been used to obtain 
sums which were then compared. The logic of this method would be 
strengthened if the identity in equation (1) were abandoned and the 
absolute deviations within the industries were summed to obtain the 
particles.1” 

A superior method would be to compute the total variation to be ex- 
plained from the left-hand side of (4), and then to allocate the variation 
among the particles on the right-hand side by the methods discussed in 
connection with the binary case. If the variation within industries were 
also available, the variation among states would complete the data needed 
for an ordinary analysis of variance. This would treat the states as a 
classificatory device and would permit some test of whether composition, 
rates, or the states were the more important determinant of the observed 
interstate variation. If only the state sums (shown in [5]) are available, 
the analysis will have to relate only to the variation among states. 

The particular characteristics of the state industrial earning data (the 

*7 As was discussed above, the rate-constant term, Dp, (¢, — qo), is the net result of 
positive and negative (g, — q,)’s, so that it provides an inappropriate base for measuring 
the relative importance of rates and composition. ‘This led me to reject the relative sizes 
of the average deviations, used earlier, as a measure of the relative importance of rates 
and composition as an explanation of the observed variation. Compare my “Contribution 
of Manufacturing Wages to Regional Differences in Per Capita Income,” Review of Eco- 


nomics and Statistics, 33 (1951), 18-28, and “State Wholesale Trade Earnings, 1948,” 
Southern Economic Journal, 22 (1955), 212-220. 


242 STATE INCOME DIFFERENTIALS, 1919-1954 


standards are the weighted averages of the state earnings in each industrial 
category, and the weighted average of the state rate-constant earnings is 
equal to the weighted average of reported earnings) permit the use of cor- 
relation techniques to provide a provisional allocation of the variation into 
meaningful categories. 


FIGURE 1 
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Let figure 1 represent a scatter diagram with state observed earnings 
(2pngn) on the Y-axis and state rate-constant earnings (2pogn) on the 
X-axis.18 The weighted means of the two series will be identical and 
equal to the national average earning.’® Two regression lines have been 
sketched: one has unit slope (Y = X), and the other represents a least- 
squares regression line (Ye—=a-+ 6X). Each passes through the inter- 
section of their means. 

In terms of figure 1 the total variation in the observed series is 
X(Y¥Y — Y)?=2y*. The variation in the rate-constant series is 2(X — 
X)? = Xx". The ratio of these two variations provides us with a measure 
of the independent effects of the rate-constant particle. 


18T am indebted to George H. Borts for suggesting this approach. 

1° Because the means are identical and are equal to the national average, these observed 
earnings and state rate-constant earnings can be looked upon, in terms of equation (1f), as 
the deviation of the total and rate-constant particles from their respective means. 
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The remaining variation may be defined by 2(Y — X)?. The differ- 
ence (Y — X) is the difference between the reported and rate-constant 
earnings, and consists of the composition-constant and joint particles, as 
may be seen by adding Zpoqo to each side of equation (rf) and gathering 
the remaining terms as follows: 

2pagu — = poga = = go(pa — po) +2(Pa— po) (qu — 9o). (6) 
The problem is one of allocating 2(Y — X)? into meaningful categories. 

If there is no correlation between the rate- and composition-constant 
particles—that is, if the (pn — po) term is uncorrelated with the (qn — qo) 
term in the joint particle in equation (6)—then a line of unit slope (Y = X) 
would describe the relationship between Upngn and Upogn. This must be 
so since both (pn — po) and (gn — qo) are positive for some groups and 
negative for others, and it is impossible for all states to lie on one side of 
any line which passes through the intersection of their means. 

When the least-squares regression line has a unit slope, the entire varia- 
tion of 2(Y — X)?, which is Ly” — 2Bxy + Lx’, is attributable to the 
variation in the composition-constant particle. This may be seen from 
equation (6), since a unit slope implies that the joint particle would be 
zero and the remaining term on the right-hand side of the equation is the 
composition-constant particle. When 2x? is attributed to the variation 
in the rate-constant particle and Ly? —22xy-+ Lx? to the variation in 
the composition-constant particle, the remaining variation, 2(2xy — 2x"), 
is attributable to the interaction between the rate-constant and composi- 
tion-constant earnings. 

The percentage distribution of the variations will depend upon the 
coeficient of determination. If the unit-slope regression line passed 
through every point (r?=1), then Ly? = Xx? = ry, and all of the 
variation would be attributed to the rate-constant earnings, which would 
be identical with reported earnings. When reported and rate-constant 
earnings differ, but a least-squares regression line between them has unit 
slope, the ratio Uxy/Ly? =r? becomes smaller, and the percentages at- 
tributable to the composition-constant earnings and to interaction become 
larger. It should be noted that when the interaction term is expressed 
as a ratio to the total variation, it consists of twice the differences between 
the coefficient of determination and the proportion of the total variation 
explained by the rate-constant earnings, that is, 2(r? — Yx?/Zy?). The in- 
teraction term thus includes the factors associated with rate-constant earn- 
ings other than differences in composition, which help to account for the 
total variation in the reported earnings. However, since it is an interac- 
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tion term, it is available to increase the explanatory power of both the 
rate-constant and composition-constant particles. 

Distributions in which rate and compositional differentials are un- 
correlated are likely to be encountered only infrequently in economic data. 
We have seen that in the binary case the presence of a joint particle will 
lead to an identification problem which can be resolved only when com- 
plete data are at hand. A similar resolution of the identification problem 
has not been found for the case of multiple comparisons in which joint 
particles are present and the least-squares regression line departs from 
unity. The regression method does, however, provide a partial solution 
in this frequently found case. 

Attention is now turned to the case in which the slope of the least- 
squares regression line (in figure 1) is not unity. The independent effects 
of composition can still be measured by the variation in the rate-constant 
earnings (Zx”). The slope of the regression line will be used to allocate 
the remaining variation (Ly? — Zx*) between the factors which are and 
which are not associated with the rate-constant particle. 

The coefficient of determination is defined as the ratio of the explained 
variation to the total variation (r?>=bUxy/Zy*). It thus provides a 
measure of the total statistical ability of the independent variable (rate- 
constant earnings) to explain the variation in the dependent variable (re- 
ported earnings). Part of this total explanatory power is attributable to 
the independent effects of the variation in rate-constant earnings (2x"). 
The remaining explanatory power of the rate-constant earnings is at- 
tributable to the correlation between the rate-constant particle and ele- 
ments in the joint and composition-constant particles. In figure 1 these 
correlated effects would be represented by 3(Ye — X)*. The source of 
these differences cannot be specified, but the magnitude of the variation 
to which they give rise can be measured by bixy — Zx*?, The remaining 
variation, which is unexplained, presumably would include all elements 
of the composition-constant particle, the joint particle, and interaction 
which are not correlated with the rate-constant particle. 

The above method does not provide information on the effects of the 
composition-constant particle except in the infrequent case in which there 
is no joint particle in any of the states. The reason that it cannot be 
applied to the composition-constant particle is that there is no necessity 
that the weighted average of the composition for all states equal the na- 
tional average. Indeed, it was shown above that it is the weighted 
average of the composition-constant particle plus the joint particle which 
equals the national average. These sums are the state-weighted composi- 
tion-constant figures, and their variation among states would include the 
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variation among the nationally weighted rate-constant particles, the varia- 
ation among the joint particles, and the interaction between them. The 
variation in the state-weighted composition-constant particles would thus 
overestimate the independent effects of the state variation in rates. 

The problem may be illustrated by reference to the 1947 data on the 
hourly earnings of manufacturing production workers. It was found that 
the independent effects of the rate-constant particle accounted for 32 per- 
cent of the total interstate variation in hourly earnings. If the state- 
weighted composition-constant earnings are used to estimate the inde- 
pendent effects of the composition-constant particle, we get a figure of 35 
percent. It has been shown that this is an overestimate of the independent 
effects of the nationally weighted composition-constant particle, though 
we have no way of telling how much of an overestimate it is. This 
leaves some 33 percent in the variation attributable to the interactions of 
the rate-constant particle with the composition-constant and joint particles. 
An unknown part of these interactions is available to increase the ex- 
planatory power of the rate-constant and composition-constant particles. 
The magnitude of these interactions exceeds the difference between the 
independent effects. Both because of the error necessarily involved in 
the estimation of the independent effects of rates and because of the large 
remaining interaction, a decision as to whether the compositional or rate 
differentials are the more important is not possible. 
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Appendix C 


STATE PER CAPITA INCOME TABLES 


In this appendix, tables have been gathered which show the per capita 
amounts of farm income and of the income components by state for each 
of the years from 1929 to 1954. These per capita amounts were computed 
by dividing the National Income Division estimates of the total amount 
of each of these types of income by the same population figures used in 
deriving state per capita personal income. For 1929-1940 and 1948-1954, 
midyear populations as estimated by the Bureau of the Census were used. 
For 1941-1947 the population figures are those estimated by the National 
Income Division by adding to the Bureau of the Census estimates of the 
midyear civilian populations the average number of military personnel 
stationed in a state as reported on a monthly or quarterly basis by the 
military services. The aggregate amounts of each type of income for 
1954 are published and the items are defined in Charles F. Schwartz and 
Robert E. Graham, Jr., “State Personal Income, 1929-54,” Survey of Cur- 
rent Business (September 1955), table 4. Similar data for 1929-1953 were 
supplied by the National Income Division in advance of their publica- 
tion in Personal Income by State since 1929. 

Farm income (table 61) consists of the net income of farm proprietors 
(table 66) and farm wages. The latter are not shown separately in these 
tables. Per capita nonfarm income may be derived by subtracting per 
capita farm income (in table 61) from per capita personal income (in 
table 1, chapter 2), for the corresponding year and state. 

Tables 62-67 provide data on the per capita income components and 
subcomponents of personal income. These items have been defined in 
chapter 4. 
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TABLE 61 


PER Capita FARM INCOME, 1929-1954, BY STATE 








State 1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | 1936 | 1937 | 1938 | 1939 | 1940 | 1941 
New England 
Maine....... -+|$ 67 $ 68 $ 34 $ 20 $ 29 $ 31 $ 24 $ 50 $ 45 $ 36 $ 38 $ 39 $ 42 
New Hampshire.| 32 39 24 20 21 19 27 28 27 28 27 20 29 
Vermont........ 92 86 62 43 46 49 64 67 72 67 69 61 82 
Massachusetts 12 1l 9 if 8 6 10 9 9 9 8 8 ll 
Rhode Island....} 10 9 8 6 7 6 8 Vf 7 7 6 6 8 
Connecticut... .. 23 24 20 15 15 14 20 19 21 18 20 17 23 
Middle Atlantic 
New York...... 18 18 13 9 9 9 13 12 15 13 11 13 16 
New Jersey..... 15 14 12 9 ll 9 13 13 14 13 12 12 15 
Pennsylvania... . 21 16 15 9 ll ll 17 15 19 15 15 15 19 
East North Central 
Ohiocn scsiaee see 42 25 31 15 19 20 40 30 40 32 32 28 45 
Mridiana=s echoes. 64 45 43 23 26 30 64 44 75 49 52 42 76 
WMlinGis's 2%. jie 46 32 29 18 12 15 43 27 60 33 36 32 54 
Michigan....... 35 30 25 16 19 18 35 31 36 31 29 32 36 
Wisconsin,...... 87 68 37 26 29 31 70 62 74 63 52 62 86 
West North Central 
Minnesota...... 10 85 39 34 22 22 88 49 97 7 7 76 = 108 
TOWAY ce nene 164 122 62 43 34 16 =«:147 69 183 1382 128 145 186 
Missouri........ 65 43 43 24 27 20 54 37 62 49 54 49 72 


North Dakota. . 
South Dakota. . 


— Saceide 188 139 70 47 42 -—13 120 66 82 81 64 92 149 
Le cuslaieaig 117 92 72 18 29 29 83 63 89 63 57 7 = «122 

South Atl Atlantic 
Delaware....... 63 44 42 28 29 34 46 50 57 58 49 51 70 
Maryland....... 40 24 29 16 19 21 26 27 31 26 25 26 32 
Virginia........ 68 38 45 24 39 32 50 44 58 44 46 45 49 
West Virginia...} 38 25 31 19 24 19 29 25 33 27 27 26 31 


North Carolina. . 
South Carolina. . 


Georgia......... 71 51 33 23 35 40 54 50 55 49 47 61 50 
Hloriday /2o.en 44 47 40 30 23 31 37 37 46 35 42 34 47 
East South Central 
entucky....... 81 45 50 30 31 33 48 44 81 54 51 52 64 
‘ennessee....... 74 42 44 26 33 33 44 44 64 48 42 49 62 
Alabama........ 70 45 36 24 32 42 48 47 51 45 37 40 56 
Mississippi... ... 110 49 47 28 40 55 62 83 83 67 61 59 90 
West South ‘Ceniral 
ANWAR Sec cle 95 39 55 34 42 44 62 69 79 67 71 @ . iit 
Louisiana....... 70 36 36 24 26 32 47 49 51 45 45 36 
Oklahoma...... 82 38 33 19 36 30 60 30 65 51 61 66 77 
ROXABL TES ..c:ccae 93 60 46 32 42 41 60 51 72 56 60 65 80 
Mountain 
Montana....... 87 76 18 60 35 35 =: 102 36 60 101 101 121 217 
Ashore chceeae 152 «173 92 55 30 138 121 140 88 102 114 115 172 
Wyoming....... 148 109 60 39 59 50 =.100 92 1389 118 128 132 208 
Colorado....... 85 84 43 15 40 14 54 69 56 5! 47 59 86 
116 66 52 23 37 36 60 62 71 54 65 73 96 
85 74 38 26 36 42 76 62 58 56 57 
78 68 17 31 39 10 52 71 33 61 54 52 75 
92 118 —7 39 34. 15 64 117 —5 69 89 70 75 
81 63 47 30 36 46 63 57 56 53 52 48 82 
Oregon's: 5c os: 83 67 52 36 41 59 50 70 61 61 66 63 102 
California....... 74 69 47 28 38 44 55 59 59 49 44 55 74 
United States..... 60 43 33 21 24 25 46 38 51 41 41 42 58 





(Continued on next page) 
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TABLE 61 (Continued) 


PER Capita FarM INCOME, 1929-1954, BY STATE 





State 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 | 1949 | 1950 | 1951 | 1952 | 1953 | 1954 
New England 
INOS Je Acie $ 73 $102 $ 97 $ 93 $122 $ 109 $ 130 $128 $ 96 $ 95 $142 $ 89 $ 51 
New Hampshire 51 55 
Vermont........ 124 150 139 157 158 149 147 121 121 144 122 92 92 
Massachusetts 15 2 iV 21 22 21 22 21 19 23 19 19 17 
Rhode Islan 11 10 11 12 13 14 15 15 13 16 15 14 11 
Connecticut... .. 26 35 33 42 42 43 42 43 39 44 38 38 33 
Middle Atiantic 
New York...... 25 28 31 32 35 31 33 26 27 31 29 23 20 
New Jersey..... 22 29 27 32 34 30 32 29 29 37 32 33 27 
Pennsylvania....| 25 31 34 36 39 37 39 35 31 39 34 30 27 
East Hort Central 
Ohio! 8... 5.222 65 67 59 76 72 68 89 62 59 69 70 63 69 
diana Natcieleis thee 112 120 105 139 135 140 177 123 120 150 127 133 145 
Tllinois......... 69 83 78 84 102 93 150 91 112 99 96 
eee Seadaes 57 58 65 68 71 69 78 60 53 68 60 53 43 
Wiel 129 157 154 178 187 182 189 153 141 192 169 134 123 
wat? No orth wth Central 
Minnesota...... 178 192 178 209 229 236 307 194 186 236 200 178 188 
OWA. Scyeise eo 324 379 299 314 416 336 601 334 412 418 426 327 425 
Missouri........ 117 122 127 115 161 133 201 144 158 165 140 127 129 
| North Dakota...} 356 546 573 522 485 837 674 365 471 465 318 282 253 
. South Dakota...| 369 355 9445 471 487 578 720 328 425 575 =. 330 385 382 
) ee es cstece 267 305 293 324 338 373 501 322 422 380 407 293 338 
spanebdan: 221 228 38. 266 245 268 410 311 236 279 241 308 157 200 
South ‘Atlantic 
Delaware....... 98 105 88 = 111 94 83) 106 i101 9107) §=6121 95 84 62 
Maryland....... 40 43 47 43 56 52 53 50 43 53 46 43 37 
Wirginias... 0: 62 64 75 79 98 91 109 88 92 105 92 68 81 
West Virginia. . . 42 51 48 57 59 57 63 52 47 59 53 43 49 
North Carolina..} 118 119 153 156 181 167 165 139 151 186 157 149 151 
South Carolina. . 78 89 117 114 147 125 135 101 95 141 114 109 77 
Georgia......... 79 94 100 112 108 117 115 93 103 131 106 115 77 
Wloridae os. ose 60 97 103 114 121 91 77 112 123 117 98 lll 102 
East South Central 
| Kentucky....... 97 121 136 144 155 147 173 144 117 155 136 125 134 
Tennessee....... 86 95 101 114 123 121 130 109 99 116 103 76 86 
abama........ 68 89 96 97 105 116 131 95 92 111 105 111 77 
Mississippi... . . . 134 128 161 146 136 191 250 144 166 182 202 199 167 
West South: ae 
: ANAS hee ne 138 129 181 152 206 198 276 195 187 213 191 189 174 
Louisiana....... 68 85 84 89 86 101 118 98 91 lll 107 99 81 
Oklahoma...... 131 122 168 138 156 187 189 173 123 154 149 127 111 
exag eye ..oc ee: 111 135 139 120 136 189 158 200 156 174 135 118 121 
Mountain 
4 Montana....... 291 400 375 345 369 470 484 240 435 469 357 370 319 
tdahoWoe. 2-8 254 308 320 327 341 367 362 292 277 315 = 351 269 230 
Wyoming....... 226 278 243 250 325 348 279 235 264 428 254 198 152 
Colorado....... 130 162 161 181 176 251 219 189 147 204 187 136 88 
New Mexico 126 124 137 116 136 179 169 186 150 207 162 115 128 
Arizona......... 130 121 130 144 160 173 191 211 213 331 299 248 231 
WAN J Soapebade 96 126 124 135 124 152 122 117 107 143 114 82 77 
P ee Re cals coee 106 114 126 139 155 178 193 191 202 239 195 110 99 
‘act. 
4 Washington..... 117 136 139 139 162 171 161 123 136 133 140 174 123 
] Oregon......... 134 164 155 172 178 171 177 138 145 161 127 129 113 
i California....... 108 134 133 130 150 131 123 112 116 142 149 110 100 
\ United States... .. 87 100 102 106 117 120 135 105 106 123 111 97 94 
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TABLE 62 
PER Capira Lazor INCOME, 1929-1954, BY STATE 
State 1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | 1936 | 1937 | 1938 | 1939 | 1940 | 1941 
New England 
RING: oh tee $ 335 $ 317 $ 277 $ 216 $ 214 $ 244 $ 260 $ 282 $ 300 $ 279 $ 296 $ 314 $ 397 
New Hampshire 310 
Vermont........ 361 324 269 211 202 223 249 276 293 274 289 308 378 
Massachusetts...) 567 519 462 365 340 382 412 448 473 437 471 506 620 
Rhode Island....) 569 507 443 348 350 384 425 457 482 439 468 487 641 
Connecticut..... 650 574 487 367 358 = 411 453 504 559 493 539 613 798 
Middle Atlantic 
New York...... 671 605 514 391 366 403 435 484 513 491 515 546 642 
sts Jersey..... 598 549 464 369 332 377 4406 465 505 #471 507 £569 #689 


nsylvania....| 489 457 373 282 268 313 336 @ #86397 429 373 400 440 641 
East Nor orth Central 
Ohio. 52. 512 443 360 268 265 318 347 404 443 381 418 453 6569 


Twdinis AOTC 394 337 273 202 199 244 267 318 382 308 340 373 483 
Illinois......... 601 522 427 319 297 348 377 433 477 4442 471 505 592 
Michigan....... 501 424 341 268 244 325 369 425 487 395 488 483 604 
Wisconsin....... 398 350 287 220 207 ~=241 270 «309 3386 §6«©6©3810 63822) 341 408 
West North Central 

innesota...... 340 323 282 229 204 233 ~= «251 283 ©6307 296 305 302 348 
was Sais amine 272 #86256 223 173 155 174 188 210 223 221 228 235 279 
Missouri........ 373 349 295 228 ~ 213 235 89.252 285 305 293 306 321 393 


North Dakota...} 206 180 149 121 110 1380 143 158 165 168 171 183 210 
South Dakota...| 178 172 148 121 113 144 147 156 163 167 169 175 


Nebraska....... 263 253 224 176 161 184 193 214 222 219 224 228 261 
Pe sissies 271 250 215 171 157 180 190 207 222 #213 «#211 225 282 

South Atlantic 
Delaware....... 630 470 416 328 310 340 357 423 476 426 466 6531 638 
Maryland....... 447 422 368 298 280 313 333 375 412 388 421 459 592 
ee cielo Snes 792 799 757 675 580 605 657 710 782 7384 756 803 850 
Virginia Sets nae 263 =. 251 227 187 179 210 8 223 247 #267 254 282 315 413 


West Virginia...} 317 286 237 178 183 231 243 278 301 261 276 297 365 
North Carolina..} 181 167 143 112 116 138 145 166 178 168 183 199 256 
South Carolina..) 152 140 120 98 106 127 132 160 164 153 167 197 269 





416 378 318 247 232 269 289 330 357 331 350 376 462 





(Continued on next page) 
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TABLE 62 (Continued) 
Per Capita Lazor INCOME, 1929-1954, BY STATE 


































State 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 | 1949 | 1950 | 1951 | 1952 | 1953 | 1954 
New England 
Maine....... _---1$ 560 $ 734 $ 748 $ 709 $ 677 $ 733 $ 775 $ 714 $ 742 $ 869 $ 960 $1011 $1014 
New Hampshire.| 574 658 739 748 740 802 862 805 849 1013 1064 1083 1109 
Vermont........ 452 560 590 621 625 690 732 699 732 849 911 969 949 
Massachusetts...| 773 928 954 963 937 994 1063 1035 1138 13805 1342 1876 1349 
Rhode Island....| 845 915 959 936 937 992 1069 997 1130 1268 1321 13853 1307 
Connecticut... .. 1026 1186 1196 1122 1079 1191 1251 1177 1814 16580 1677 1768 1687 
Middle Atlantic 
New York...... 783 956 1074 1127 1121 1178 1236 1198 1271 1397 1461 1527 1523 
New Jersey..... 876 1094 1195 1175 1082 1145 1212 1174 1286 1478 1571 1676 1634 
Pennsylvania....} 676 832 915 906 856 950 1039 998 1072 1264 1348 1402 1280 
East North Central 
(ON R ry Geen can 714 913 972 951 876 984 1063 1012 1124 1340 1404 1521 1427 
Indiana......... 611 794 858 845 766 876 961 928 1051 1195 1263 1394 1284 
UNTO C ES Glee 703 876 991 1022 1012 1122 12138 1167 1247 1412 1493 1580 1537 
Michigan....... 763 1030 1050 942 899 1023 1114 1084 1225 1381 1466 1640 1522 
Wisconsin....... 525 664 716 735 707 807 892 863 938 1106 1153 1205 1146 
West North Central 
Minnesota...... 428 56383 587 622 619 # £701 764 758 812 907 969 1041 1031 
OWS Aifietec meine 332 426 473 6502 490 559 624 627 «660 #£=7651 785 823 829 
Missouri........ 488 610 688 726 677 739 # 817 822 877 989 1094 1160 1147 
North Dakota...| 258 336 366 369 389 447 529 520 527 582 609 6381 653 
South Dakota...} 266 342 373 414 381 443 516 516 624 574 611 640 654 


594 678 #44684 587 631 708 751 810 916 1001 1045 1053 
572 607 631 627 +710 787 «+799 803 914 993 997 998 
543 603 595 571 639 668 675 695 796 866 862 850 
670 774 785 736 868 991 1006 987 1105 1201 1259 1224 
626 651 710 670 722 788 #788 843 1039 1119 1109 1092 
484 565 612 515 551 617 640 694 779 872 932 915 
697 715 7438 651 707 733 one 760 «6879 «3S «9995-1017: 1011 
3 7 
1052 1016 1071 1083 1086 1113 1098 1197 1385 1563 1682 1704 
1045 1097 974 855 936 1023 1027 1051 1204 1284 1328 1316 
poadoaa 1057 1086 1051 1018 1062 1128 1100 1162 1343 1443 1504 1476 


Boabe 757 826 827 779 846 920 900 966 1108 1184 1250 1217 
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TABLE 63 
Per Capira PRopEeRTy INCOME, 1929-1954, BY STATE 
State 1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | 1936 | 1937 | 1938 | 1939 | 1940 | 1941 
New England 
Maine....... _-++|$ 134 $ 133 $ 128 $ 106 $ 96 $ 97 $ 97 $ 106 $105 $ 95 $ 98 $ 103 $ 108 
New Hampshire.| 143 131 121 110 99 104 98 108 117 102 lll 111 116 
Vermont........ 116 112 94 78 67 65 63 69 70 72 77 88 105 
Massachusetts...| 241 234 8 8=6216 192 165 164 156 173 172 149 =: 162 171 165 
Rhode Island....] 223 213 204 183 167 160 154 168 169 149 162 163 169 
Connecticut... .. 273 258 232 193 171 176 173 202 206 180 197 199 96218 
Middle Atlantic 
New York...... 340 = 3311 263 218 195 191 183 203 = =©208 182 188 187 195 
New Jersey. .... 219 215 195 166 139 130 138 148 152 140 148 147 141 
Pennsylvania....| 190 178 154 121 103 107 101 114 118 100 108 =.:110 116 
East ut orth Central 
Ohio: ise. oe 140 128 106 76 63 64 66 82 92 81 90 94 lll 
Tilians Be aan Ge 85 77 63 48 39 40 41 53 57 54 60 65 75 
Minowes/ bee 210 182 144 103 83 85 87 107 112 98 112 117 132 
Michigan....... 174 138 110 69 48 60 67 85 88 72 82 84 91 
Wisconsin....... 130 116 94 80 66 62 70 79 79 74 76 78 93 
West North Central 
Minnesota...... 97 89 81 64 54 58 56 67 67 61 67 71 ad 
OWD. dec ceses 84 77 62 48 39 42 42 48 49 49 55 58 63 
Missouri... ..... 111 107 89 72 59 63 61 73 76 74 78 80 84 
North Dakota... 38 37 34 25 23 20 22 24 27 23 25 30 36 
South Dakota... 39 40 34 27 22 23 24 26 29 27 31 33 38 
Nebraska....... 89 79 70 55 47 46 47 51 51 49 51 56 63 
Mansagenh, 07's 84 70 60 48 39 41 42 49 54 51 52 56 66 
South Atlantic 
Delaware. . 373 286 8 8§=6©264 198 192 214 245 322 345 249 342 353 350 
seg 213 207 181 158 129 134 130 139 149 143 136 139 140 
D.C.. ..| 329 316 287 256 214 204 4202 #8 237 240 229 4225 221 204 
Vireinia. heen is ae 65 62 59 50 43 46 44 52 55 50 53 58 59 
West Virginia. . . 65 60 51 38 31 32 33 41 43 39 43 42 45 


North Carolina..| 44 40 35 28 24 25 26 30 32 30 32 33 37 
South Carolina..| 33 31 28 22 19 20 20 22 24 24 27 27 31 


Georgia......... 45 43 37 30 28 28 29 36 37 35 38 38 43 
Mloridase).. 0328 123 99 81 69 60 62 67 90° 107° «10f) «ADD. aie 
East South Central 
Kentucky....... 64 59 48 39 33 35 36 39 39 37 40 40 43 
Tennessee 53 50 40 29 27 28 26 31 32 32 35 36 43 
Aabema. B aneee 43 38 32 24 21 21 22 24 27 25 26 28 33 
Mississippi... .. . 29 24 20 17 15 16 16 18 19 17 18 19 21 
West South sy 
Arkansas. ...... 37 31 24 19 18 19 19 21 22 22 23 23 25 
Louisiana....... 71 67 60 46 39 40 40 45 50 50 52 49 53 
Oklahoma...... 76 65 47 33 31 35 34 44 50 49 48 49 51 
Texan vaya. stee 85 76 64 51 43 46 45 55 62 67 66 64 64 
Mountain 
Montana....... 84 71 57 43 40 43 49 60 57 51 53 58 62 
[daho.wss....ee8 53 44 34 30 27 27 25 27 28 27 33 38 46 
Wyoming....... 80 64 58 56 51 50 53 57 62 59 68 72 81 
Colorado....... Lite Ass 99 79 67 72 73 90 88 83 85 85 97 
New Mexico. . 48 48 38 29 25 26 29 35 37 39 42 43 53 
Arizona...... me 86 75 68 48 44 40 44 54 60 56 63 62 68 
Utah. gota. aces 85 79 61 50 44 44 46 54 55 51 52 55 62 
* Nevada......... 1A AS. 1387! 107 90 97 103 144 148 «=£183° 368 16f") 169 
‘acific 
Washington..... 123 = 110 87 69 57 60 57 67 76 69 76 83 101 
Oregons s).,...c24 103 96 78 61 56 57 56 62 64 62 68 73 90 
California....... 260 219 185 143 124 120 119 149 147 145 141 146 162 
United States... .. 154 140 119 95 82 82 82 95 98 89 94 96 = §=103 
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TABLE 63 (Continued) 


Per Capita PROPERTY INCOME, 1929-1954, BY STATE 














State 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 | 1949 | 1950 | 1195 | 1952 | 1953 | 1954 
New England 
Maine....... Jefe $ 120 $ 135 $ 130 $ 132 $ 139 $ 1386 $ 154 $ 162 $ 169 $ 174 $191 $ 204 $ 212 
New Hampshire 120 128 129 146 161 168 172 193 213 218 217 226 236 
Vermont........ 108 110 115 130 136 127 152 172 177 182 187 196 210 
Massachusetts...] 162 172 178 183 191 199 212 207 253 259 280 290 302 
Rhode Island....| 153 137 147 157 179 195 208 212 229 238 229 237 250 
Connecticut..... 248 233 224 224 240 244 257 262 313 330 358 371 383 
Middle Atlantic 
New York...... 191 196 208 224 237 246 255 267 293 298 307 322 334 
New Jersey..... 135 149 163 170 162 173 186 191 223 231 245 263 273 
Pennsylvania....} 126 133 142 150 154 160 167 176 200 213 220 4227 232 
East North Central 
Ohio aici. dne 126 132 136 142 150 158 175 184 201 215 8215 226 232 
indianas..2 s,s: 81 92 101 106 107 114 126 136 153 157 166 178 186 
Illinois. ........ 127 134 145 155 169 186 199 205 233 237 237 248 257 
Michigan....... 106 120 122 124 127 137 148 158 185 188 186 199 205 
Wisconsin....... 109 108 111 117 130 133 147 162 179 190 191 202 207 
West North Central 
Minnesota...... 86 93 102 112 121 126 139 147 164 169 173 184 192 
owas. tien 79 88 95 109 121 126 142 160 167 177 175 181 191 
Missouri........ 97 104. 116 122 128 143 155 161 176 182 193 201 212 
North Dakota... 36 46 57 63 74 81 96 111 113 125 121 125 131 
South Dakota. . . 45 56 60 63 82 89 97 105 109 120 126 132 138 
Nebraska....... 79 85 95 103 114 128 144 161 165 179 178 185 195 
WWansasts<1)...i00.. 77 85 95 102 109 115 130 143 158 170 186 194 200 
South Atlantic 


296 291 301 333 350 375 437 518 462 456 470 477 
141 143 148 155 168 188 191 210 224 226 239 246 


Virginia 68 66 69 8 91 104 112 117 «+126 126 «6133 -141 
West Virginia...) 56 61 65 68 #76 #88 94 108 105 104 112 116 124 
Nrircai@arnlinwe MeeateeaGe © SI 5863) G8) | 77 mkS2) 187) 192) 97m nlO2MewI07 


53 57 63 67 75 79 87 92 102 105 113 120 § 8 126 
106 #109 «#4116 «4128 «#6149 157 176 170 197 200 211 226 2380 


52 56 59 62 69 77 84 85 92 99 102 108 114 
50 58 68 70 72 77 80 90 105 We 107. -:116~=—S 120 


25 29 34 39 44 42 49 56 58 62 63 68 73 


33 36 43 51 56 56 60 65 71 76 82 88 93 
56 61 69 76 80 84 97) 106) 217 B19) 22 129136) 
63 70 81 87 98 105 118 1380 135 134 147 158 167 
74 85 94 101 114 122 133 #4146 «86159 6164 170 178 @© 184 


76 85 92 97 117 1384 148 165 160 172 183 189 197 
68 60 64 70 80 88 95 111 122 140 1383 142 = 147 
90 102 111 105 118 126 1338 «172 181 180 184 196 201 


71 69 71 76 89 97 113 216 121 428) (131 . 140) | 144 
72 69 82 9 103 106 120 131 138 151 147 152 153 


135 118 151 159 194 230 225 230 277 289 287 294 205 
11? 4116 118 116 125 4142 416% 168 179 192 398 211 217 
100 105 110 112 123 1388 #4158 174 #4174 181 183 192 199 
155 153 153 166 188 203 220 225 249 262 264 274 278 


109 #114 +121 4129 «#41389 #4148 «#4160 169 187 194 200 211 219 
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TABLE 64 
PER CAPITA TRANSFER PAYMENTS, 1929-1954, BY STATE 
State 1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | 1936 | 1937 | 1938 | 1939 | 1940 | 1941 
New England 
Maine....... _---1$§ 16 $ 15 $ 23 $ 19 $ 18 $ 16 $ 16 $ 27 $ 18 $ 24 $ 22 $ 24 $ 22 
New Hampshire. 14 14 22 19 17 18 20 29 20 26 23 25 24 
Vermont........ 16 15 22 18 15 14 14 25 17 18 18 19 19 
Massachusetts...) 15 15 28 25 27 23 23 35 26 33 32 36 32 
Rhode Island.:..} 12 12 22 17 16 15 16 30 19 32 29 32 25 
Connecticut... .. 13 13 23 20 19 18 18 29 20 27 23 23 21 
Middle Atlantic 
New York...... 18 19 29 25 26 29 31 39 29 35 35 36 35 
New Jersey..... 12 12 22 18 19 22 25 30 20 20 24 23 23 
Pennsylvania....| 13 13 22 19 20 22 28 30 22 30 30 28 25 
East North Central 
Ohio's Basse 15 15 24 19 19 19 24 30 21 20 24 25 24 
Indiana......... 15 15 24 18 16 15 15 25 17 23 22 22 21 
Mois ss 5.2 coe 14 14 25 20 21 21 22 31 22 21 24 28 27 
Michigan....... 12 12 22 18 18 17 18 26 16 26 24 22 21 
Wisconsin....... 13 13 22 18 17 18 20 28 20 22 21 22 22 
West North Central 
Minnesota...... ll 12 23 17 16 19 19 32 23 26 26 27 28 
NOWa. desis cece 13 13 22 16 13 12 13 27 17 18 19 20 20 
Missouri........ 14 13 22 17 15 15 16 26 16 16 18 19 21 
North Dakota... 7 8 15 12 11 19 17 25 24 21 19 17 16 
South Dakota...} 10 10 20 13 il 11 11 30 26 25 21 20 19 
Nebraska....... 12 12 20 15 12 13 13 26 18 17 17 19 21 
Kansage .. coe 16 15 23 17 14 12 13 25 15 15 18 19 20 
South Atlantic 
Delaware....... 12 12 20 18 20 18 15 22 16 16 19 18 18 
Maryland....... 12 12 22 17 16 21 20 28 19 25 22 22 2 
OI: ones 34 35 55 45 42 45 43 60 45 45 45 46 43 
OVA UIE. 0:2 sper 8 8 16 11 10 9 9 19 10 12 12 13 12 
West Virginia. . 8 9 16 12 ll ll ll 19 1l 18 13 13 14 
North Carolina. 6 6 12 9 8 8 7 14 7 10 9 9 10 
South Carolina. 5 6 12 9 8 8 7 15 7 8 9 9 10 
Georgia......... 5 6 13 10 9 10 8 16 9 9 10 11 12 
MOTI a s,s scaave 10 10 19 14 13 14 13 23 15 16 19 21 22 
East South Central 
Kentucky....... 9 10 17 13 11 11 11 18 11 10 12 12 13 
Tennessee....... 8 9 16 12 10 10 10 17 10 13 12 14 14 
Alabama........ 6 6 12 9 8 9 7 14 8 10 9 10 10 
Mississippi...... 6 6 13 10 8 8 7 14 7 7 7 9 13 
West South Central 
9 9 
7 7 
9 9 
7 8 
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PER CapiTA TRANSFER PAYMENTS, 1929-1954, BY STATE 

















State 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 | 1949 | 1950 | 1951 | 1952 | 1953 | 1954 
New England 
Maine.......... $ 23 $ 23 $ 27 $ 45 $ 80 $ 81 $ 71 $ a $ Be $ 82 $ 88 $ 97 $ 109 
New Hampshire 25 30 51 82 83 75 88 92 99 111 
Vermont........ ij 22 27 46 70 71 67 76 Be 73 82 86 101 
Massachusetts. . . 32 31 36 61 120 108 98 110 124 115 117 120 131 
Rhode Island. aoe 26 23 33 54 100 126 103 126 133 117 116 116 136 
Connecticut..... 21 21 26 52 79 90 69 85 93 82 84 88 105 
Middle Atlantic 
New York...... 35 30 35 57 99 95 105 99 112 97 100 104s 116 
New Jersey..... 23 21 26 52 88 ae 65 74 90 75 79 87 106 
Pennsylvania... . 23 23 28 49 92 84 75 90 133 89 93 94 115 
East North Central 
Oh s6 Hasaeees 24 24 28 46 74 73 88 80 90 75 79 84 100 
Indiana......... 22 21 24 42 66 63 58 63 75 69 78 95 92 
Tllinois......... 29 28 32 53 84 90 91 80 94 80 79 83 97 
Michigan....... 25 20 24 54 81 98 66 73 82 72 th 78 97 
Wisconsin....... 22 21 25 40 63 62 56 63 73 66 72 80 93 
West North Central 
Minnesota...... 27 26 30 48 80 78 71 79 100 74 77 82 93 
OWS artraltelea.citine 20 20 25 42 67 65 60 80 76 66 70 75 89 
Missouri........ 21 23 28 46 86 87 81 86 98 84 89 94 106 
North Dakota... 16 16 21 35 58 62 57 82 77 64 64 66 69 
South Dakota... 19 18 22 35 60 60 61 67 77 60 62 63 67 
Nebraska....... 20 20 23 38 65 68 59 60 74 65 66 68 76 
IKansag he. ./siec,c0 21 20 24 41 71 68 59 62 80 68 72 80 87 
South Atl Atlantic 
Delaware....... 18 17 20 37 65 63 56 62 81 64 69 74 86 
Maryland....... 21 20 25 4 73 69 61 71 8 73 il 77 89 
ashen oa evminye 40 41 53 74 123 142 144 166 194 165 168 173 183 
Virginia Be oceans 12 il 15 27 51 54 49 52 75 55 57 62 69 
West Virginia... 16 15 20 37 78 67 55 64 76 65 100 83 104 
| North Carolina. . 10 10 13 27 53 60 53 58 ral 5 55 57 65 
| South Carolina. . 10 10 14 26 52 59 65 63 74 58 55 57 63 
Georgia......... 13 12 16 31 60 65 59 65 80 66 66 69 77 
Florida......... 22 19 24 40 a 84 80 85 105 90 91 99 107 
East South Central 
| Kentucky....... 14 14 19 34 71 65 59 66 80 68 72 77 90 
| Tennessee....... 15 15 19 35 74 75 68 77 88 70 68 72 84 
} Alabama........ 10 10 14 30 67 69 63 70 80 68 68 69 78 
| Mississippi... .. . 11 9 13 27 61 65 59 66 78 61 59 62 69 
| West Botan. I Caautel 
| Arkansas....... 13 13 17 32 75 75 69 75 87 72 72 76 84 
i Louisiana....... 16 15 19 34 65 67 72 117 113 95 90 88 93 
| Oklahoma...... 23 22 29 50 96 103 94 99 105 89 95 106 110 
IEOKAS atetarys's 0 ude 18 17 21 38 72 77 67 69 88 67 66 71 76 
Mountain 
Montana....... 26 25 31 48 81 78 70 75 91 82 106 88 95 
Wd HO Sra gsiarecyaves 22 20 24 39 67 76 67 71 83 73 76 80 87 
Wyoming....... 21 20 23 40 60 68 61 65 8 71 73 76 87 
Colorado....... 37 37 42 58 88 105 105 107 125 112 111 114 117 
New Mexico. . 17 17 21 37 67 74 67 68 87 66 67 71 
Arizona......... 29 24 28 46 73 80 72 81 94 78 79 86 91 
(UAL: Beeeaee on 26 24 30 47 87 88 79 81 91 75 78 82 96 
Nevada......... 23 21 25 41 68 76 64 73 94 77 79 83 95 
Washington..... 35 32 36 56 97 101 93 112 149 106 110 119 127 
Oregon......... 25 23 28 48 83 85 78 90 102 85 119 107 112 
California....... 34 31 36 55 92 102 97 115 135 112 112 116 125 
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PER CAPITA PROPRIETORS’ INCOME, 1929-1954, BY STATE 







































State 1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | 1936 | 1937 | 1938 
New England 
GI oe ee $116 $110 $ 63 $ 38 $ 46 $ 56 $ 55 $ 85 $ 82 $ 72 $ 77 $ 82 $ 99 
New Hampshire. 6 67 7 74 101 
Vermont........ 134 118 83 53 55 68 83 92 98 88 96 92 127 
Massachusetts 90 76 61 40 38 47 55 62 64 58 62 71 85 
Rhode Island....}] 67 55 43 28 28 37 44 51 53 50 54 61 86 
Connecticut... . 93 81 63 41 39 49 60 69 74 69 75 82 105 
Middle Atlantic 
New York...... 130 108 80 47 47 61 74 84 89 84 8% °101 — 123 
New Jersey..... 102 83 64 39 39 49 59 70 73 69 72 107 
Pennsylvania....} 83 68 53 29 30 40 52 58 65 59 61 70 89 
East North Central 
) TER Asc 114 85 78 41 43 56 82 81 95 83 87 93 125 
NyiGiaviges anes 118 90 79 43 43 58 96 84 89 89 97 93 147 
Wlinoigs, <5 iccme. 132 98 79 47 41 54 89 81 120 89 98 104 144 
Michigan....... 106 85 67 39 39 50 74 80 91 79 80 90 «111 
Wisconsin...... . 141-116 71 46 46 59 103 103 118 106 98 113 152 
West North Central 
Minnesota...... 150 128 72 53 37 48 121 88 1388 111 119 126 164 


South Dakota... 
Nebraska. Bis 
Kansas......... 





ai 164 133 101 32 41 52 112) Ss 100) Ss «1380S: 108 99 126 184 
South Atlantic 
Delaware....... 102 81 69 44 43 56 73 83 92 91 89 102 135 
Maryland....... 105 78 69 38 40 53 62 75 84 77 82 92 8119 
ON: Saini aes 118 «112 99 75 64 67 72 88 95 88 91 100 108 
WIFRINI a 2s) tne 99 63 66 34 51 49 69 68 85 71 75 80 97 
West Virginia. . 72 56 54 30 35 37 50 51 61 53 55 55 71 


Georgia......... 104 77 52 35 45 57 74 75 81 74 75 87 99 
HOTTA anne 96 87 69 47 40 56 69 80 91 79 89 95 120 
East South Central 
Kentucky....... 112 71 70 41 42 50 68 68 106 78 77 81 101 
Tennessee....... lil 75 66 40 47 56 68 74 97 78 73 84 114 
Alabama........ 97 66 52 33 41 57 64 68 72 64 60 67 95 
Mississippi... . . 138 71 62 36 47 66 75 99 100 84 80 81 122 


West South Central 


(Continued on next page) 
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State 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 | 1949 | 1950 | 1951 | 1952 | 1953 | 1954 
New England 
IRIN Gy) to aia axsisle $ 147 $ ape $ 186 $ 181 $ 221 $ 200 $ 229 $ 220 $ 192 $ 198 $ 246 $ 189 $ 157 
New Hampshire.| 132 150 161 162 155 160 158 162 172 158 152 149 
Vermont........ 178 20 198 216 227 211 219 175 184 206 181 149 148 
Massachusetts...| 107 130 132 144 150 133 140 138 145 156 148 142 140 
Rhode Island....} 110 109 122 120 133 123 133 129 137 146 142 136 130 
Connecticut... .. 122 150 155 170 180 168 175 175 183 199 204 196 186 
Middle Atlantic 
New York...... 160 197 219 236 234 196 202 192 203 214 209 197 190 
New Jersey..... 136 168 179 194 197 175 187 183 197 217 212 213 205 
Pennsylvania....| 117 145 155 163 171 154 165 158 161 181 179 170 158 
East North Central 
Ong ore seciels 164 190 186 210 211 197 226 196 201 225 228 219 224 
Indiana... 2. 199 225 215 255 254 250 295 237 243 281 261 269 272 
Tilinorseue sec 180 220 224 240 265 238 306 238 252 284 272 257 264 
Michigan....... 153 177 191 199 211 196 214 189 192 219 212 207 193 
Wisconsin....... 216 260 263 294 309 292 307 273 270 =. 332 310 275 260 
West North Central 
283 279 318 354 351 430 314 316 374 339 317 328 
461 391 416 529 440 721 453 539 556 563 460 558 
225 241 240 295 252 331 275 293 311 295 277 282 
North Dakota...| 344 529 558 542 525 856 701 423 538 539 399 361 333 
South Dakota...} 412 400 495 535 560 640 787 406 510 662 423 476 473 
Nebraska....... 346 395 388 427 451 472 616 436 544 514 544 427 474 
([ansass-sces 314 335 374 366 397 531 443 369 423 403 475 326 365 
South Atlantic 
Delaware....... 173 188 182 220 218 194 223 232 239 259 242 233 208 
Maryland....... 146 168 172 171 194 178 189 183 187 203 202 197 187 
eteiecese) sieves 118 133 141 141 149 141 152 163 171 177 181 176 173 
Virginia atone ob 119 125 135 145 174 163 190 166 176 196 187 163 174 
West Virginia. . . 92 113 112 126 134 129 145 130 123 140 138 129 131 
North Carolina..| 175 181 218 229 263 243 244 217 236 279 251 241 239 
South Carolina..| 116 134 167 168 208 178 194 160 158 211 190 186 152 
Georgia......... 139 164 178 196 204 206 206 183 198 234 211 221 181 
Wloridwucs vcenves 141 186 201 221 255 215 205 234 254 251 238 255 247 
East South Central 
Kentucky 149 187 200 210 227 216 251 220 196 244 231 223 232 
Tennessee.......| 152 182 210 221 218 204 217 194 192 217 207 215 194 
Alabama. . 121 150 162 169 182 185 205 168 171 198 197 198 164 
Mississipp’ 175 174 215 203 200 244 308 205 228 250 269 262 231 
West South ‘Ceniral 
Arkansas....... 179 ries 230 217 267 245 324 248 243 275 261 255 236 
isi 167 173 181 182 189 216 201 194 222 217 212 192 
207 260 243 273 296 311 298 251 286 289 272 261 
235 245 228 255 298 280 318 284 313 281 261 261 
446 438 415 453 535 593 351 548 588 481 494 439 
381 389 410 451 448 451 382 375 429 474 391 349 
350 321 328 426 426 369 345 366 530 372 312 267 
257 261 293 304 371 343 315 289 370 358 301 248 
188 212 201 235 266 279 289 263 319 278 236 248 
196 211 223 256 256 291 291 303 447 418 342 327 
261 235 244 244 262 243 230 226 269 236 203 195 
302 285 314 372 340 348 357 370 438 415 331 320 
280 284 279 318 318 323 280 298 304 313 302 289 
348 350 372 395 373 390 344 356 385 364 339 310 
299 307 308 356 311 305 285 304 338 319 300 =. 288 
209 221 232 251 240 263 230 239 266 255 240 234 
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TABLE 66 


Per Capita Farm Proprietors’ INCOME, 1929-1954, BY STATE 














State 1929 | 1930 | 1931 | 1932 | 1938 | 1934 | 1935 | 1936 | 1937 | 1938 | 1939 | 1940 | 1941 
New England 
Maine....... oo [S 4 $ a $ 23 $ 12 $ 23 $ 23 $ My $ Es $ i $ a $ a $ z $ 27 
New Hampshire. 15 14 15 13 20 
Vermont........ 2 #3 45 30 34 36 48 30 34 48 30 ht 59 
Massachusetts. . . 7 6 5 4 5 4 7 6 6 5 5 4 6 
Rhode Island... . 6 5 5 4 5 4 5 5 4 3 3 3 5 
Connecticut... . . 14 15 12 9 10 9 14 13 14 il 13 10 14 
Middle Atlantic 
New York...... 13 13 9 6 7 6 11 9 11 9 8 9 ll 
New Jersey..... 9 8 7 5 8 6 10 9 9 9 8 7 10 
Pennsylvania... . 16 12 12 6 9 8 14 12 15 12 ll 12 15 
East North Central 
(0) i Cas Seer 36 20 29 12 16 17 37 26 35 28 27 24 39 
Indiana... cs) 56 38 40 20 22 27 59 39 40 43 46 35 69 
Illinois......... 38 25 26 14 10 11 39 22 55 28 31 26 47 
Michigan....... 29 24 22 13 16 14 31 27 31 26 24 27 31 
Wisconsin....... 71 55 26 19 23 24 61 52 63 53 42 51 73 
West North Central 
Minnesota...... 84 70 26 25 13 13 79 38 84 5 61 88 
OWS SC ein issue 141 101 45 32 24 5 182 538 166 115 i111 126 ~= 164 
Missouri........ 57 36 39 20 23 16 50 33 5 43 4 4 4 
North Dakota...}| 85 47 —A4l1 3 —-12 —-14 59 — 8 72 34 66 81 209 
South Dakota...| 144 95 5 10 —31 —23 91 —4 66 62 82 88 156 
Nebraska....... 161 114 51 34 32 —23 108 53 70 69 53 80 133 
KANSAS A.) co 93 72 56 6 19 18 72 52 77 52 47 66 86105 
South Atlantic 
Delaware....... 37 30 29 17 19 23 35 37 41 44 35 37 51 
Maryland....... 24 11 19 7 li 13 16 17 20 16 16 16 21 
Virginia oe avareithates 57 28 38 18 34 26 42 36 49 36 37 36 40 


West Virginia... 
North Carolina. . 
South Carolina. . 


Georgia......... 65 45 28 20 31 35 48 44 48 43 40 45 43 
Wloridai. s,s... 30 33 28 20 14 19 25 24 32 22 29 23 33 
East South Central 
Kentucky....... 75 40 47 27 28 30 45 40 76 49 46 46 57 
Tennessee....... 70 38 41 24 31 31 41 40 60 44 38 45 57 
Alabama........ 66 42 34 23 31 40 45 44 47 41 34 37 52 
Mississippi... ... 106 45 44 26 38 52 59 79 78 63 56 53 83 
West South Central 
Arkansas....... 89 33 50 30 37 39 57 63 71 60 64 68 99 
Louisiana....... 62 29 30 20 21 27 42 42 43 38 38 29 36 
Oklahoma...... 68 28 27 15 31 25 54 24 58 45 44 59 67 
EROSAR feisa-g cleric 79 48 37 26 36 35 52 42 61 45 49 54 67 
Mountain 
Montana....... 45 37 — 6 41 20 18 81 17 41 75 75 95 181 
Adahorer). 2. kee 114 141 69 40 16. 121 102 #86116 61 76 88 89 187 
Wyoming....... 100 65 31 18 39 26 68 56-104 80 92 106 163 
Colorado....... 59 62 24 5 30 3 42 54 41 44 4 
New Mexico. . 98 48 38 12 27 26 50 51 58 43 54 61 79 
Arizonans »'<.< ssi 60 51 19 13 20 24 58 42 37 36 37 45 62 
pale waciss 2 wees 64 55 24 30 —0 42 57 22 40 45 43 65 
2 ae steetaennes 24 60 -—44 -—4 8 —45 25 80 —53 29 56 35 34 
‘acific 
Washington..... 57 41 30 21 28 38 53 46 43 43 38 33 65 
Oregons: . <. <0. 60 47 34 25 30 45 35 52 43 43 49 46 81 
California....... 46 41 25 14 25 30 40 44 39 31 25 37 54 
United States..... 49 34 25 15 19 19 40 31 44 33 33 35 49 
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PER CapiTaA FARM PROPRIETORS’ INCOME, 1929-1954, BY STATE 


























1949 | 1950 | 1951 | 1952 | 1953 | 1954 


24 
10 

9 
21 


14 
23 
20 


24 
7 
7 

13 


12 
17 
17 


State 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 
New England 
AINE cas ee 55 $ is $ 69 $ a $ 90 $ us $ 101 $100 $ 70 $ 63 $ a7 $ 47 $ 11 
New Hampshire. 36 36 32 32 36 36 35 18 8 
Vermont........ 97 1 i 99 2 112 100 101 64 70 85 
Massachusetts. . . 10 14 11 15 16 14 15 13 11 14 
Rhode Island. ... 7 7 v4 8 9 10 12 11 9 11 
Connecticut..... 15 23 20 29 30 29 29 28 25 27 
Middle Atlantic 
New York...... 19 21 23 23 26 21 24 19 19 22 
New Jersey..... 15 20 18 23 25 20 22 20 20 28 
Pennsylvania. . 20 24 27 28 30 28 31 26 22 29 
East North Central 
(O)10)s.2 ana cle 59 60 52 69 64 60 80 53 50 60 
TINGTEN pemeeeioe 104 = 110 94 127 «122 «6127 ~«( 1638ssO)sCs108)—s« 186 
Illinois......... 61 74 68 74 92 81 137 74 81 101 
Michigan....... 51 49 56 60 63 60 68 50 43 57 
Wisconsin....... Hi) sy «130° 154)" 163° 158) «162, 180)) 121 169 
West North Central 
Minnesota...... 159 168 #153 #4184 #+%205 210 280 168 162 # 212 
Owarees: ...| 297 343 265 281 381 300 565 301 382 388 
Missouri........ 107% 110) “114 ««102°) 1465 «114 «1825 128) 140)" «149 
North Dakota...) 279 446 467 445 411 748 575 298 413 404 
South Dakota...| 336 313 394 427 488 6522 651 272 3876 522 
Nebraska....... 244 275 261 292 304 334 461 287 388 343 
Kansas... /.% st: 199 201 238 220 241 382 281 210 256 218 
South Atlantic 
Delaware....... 78 75 59 93 76 63 86 89 85 98 
Maryland....... 26 28 32 30 42 37 37 36 28 38 
Virginia Rasicnttles 52 54 63 68 83 74 92 71 76 89 
West Virginia... 37 45 42 51 53 50 56 44 40 51 
North Carolina..} 109 108 140 143 167 151 147 123 136 ~=©171 
South Carolina..| 68 76) 103) 100 isis Oss i15 84 80 125 
70 84 89 98 94 103 95 77 87 =114 
43 78 82 89 93 63 47 84 97 88 
BB) 110) «1235 «SE (4d) 132) 158) 128) 104) 148 
80 88 O49 1055 TS 1t0) 17, 96 88 105 
63 82 88 89 96 106 119 83 81 98 
125) 018 149) 181 47 168" 224 120) 143) 157, 
122 110 159 128 #179 +165 234 #4159 153 174 
58 73 70 73 69 84 99 81 74 96 
15 104 146 119 138 #34168 165 15) 106 135 
92 112 112 90 104 51 7 159 118 138 
gat 338° «310° 279) 305 393) 418) 179) (379) 407 
207 +248 #%256 262 281 291 291 229 219 259 
Te 221 179 178 251 256) Ist 16, 19I 34s 
105) 130 #126 148° 189 214 273: 250) 113" 168 
102 96 107 838 103 144 1382 146 117 172 
101 89 91 87 100 . 112 188 158 #158 275 
83 109 102 111 102 124 97 92 83 =-:118 
68 72 86 88 91 106 124 148 155 185 
Pacific 
Washington. .... 91 105 105 106 130 1389 128 95 111 106 
Oregon......... 109 134 121 136 137 126 138 102 112 129 
California....... 81 101 98 94 112 90 81 73 82 106 
United States..... 74 84 86 89 99 101 115 86 88 104 
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TABLE 67 
Per Capira NoNFARM Proprietors’ INCOME, 1929-1954, BY STATE 
State 1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | 1936 | 1937 | 1938 | 1939 | 1940 | 1941 

New England 

Maine....... ---($ 63 $ 55 $ 40 $ 26 $ 23 $ 33 $ 39 $ 45 $ 48 $ 45 $ 48 $ 54 $ 72 

New Hampshire. 74 65 47 28 25 40 46 52 53 52 53 62 81 

Vermont........ 62 53 38 23 21 32 35 42 44 42 46 51 68 

Massachusetts...| 83 70 56 36 33 43 48 56 58 53 57 67 79 

Rhode Island....| 61 50 38 24 23 33 39 46 49 47 51 58 81 

Connecticut..... 79 66 51 32 29 40 46 56 60 58 62 72 91 
Middle Atlantic 

New York...... 117 95 71 41 40 55 63 75 78 75 79 92 112 

New Jersey..... 93 75 57 34 31 43 49 61 64 60 64 76 97 

Pennsylvania... . 67 56 41 23 21 32 38 46 50 47 50 58 74 
East North Central 

Ohio. sche 78 65 49 29 27 39 45 55 60 55 60 69 86 

Undianars..c sane 62 52 39 23 21 31 37 45 49 46 51 58 78 

MUGS! , «:. viene 94 73 53 33 31 43 50 59 65 61 67 78 97 

Michigan....... 77 61 45 26 23 36 43 53 60 53 56 63 80 

Wisconsin. . Bi) 20 61 45 27 23 35 42 51 55 53 56 62 79 
West North Central 

Minnesota...... 66 58 46 28 24 35 42 50 54 53 58 61 76 

Towa. aos. .chee 67 60 46 26 23 35 42 49 53 52 56 62 81 

Missouri........ 73 64 50 31 28 39 43 51 54 52 55 62 84 

North Dakota...| 39 33 25 15 13 22 25 30 31 32 33 39 51 

South Dakota...| 46 41 32 17 14 24 27 32 35 35 37 43 54 

Nebraska....... 65 59 45 26 24 35 40 46 48 48 50 56 70 

Kansas... 5.0. 71 61 45 26 22 34 40 48 53 51 52 60 79 
South Atl Atlantic 





West Virginia...| 39 35 26 15 14 21 24 28 31 29 30 33 44 
North Carolina..| 37 31 23 13 13 21 24 29 33 31 33 37 53 
South Carolina..| 24 21 16 9 9 14 17 21 23 23 24 29 40 


Georgia......... 39 32 24 15 14 22 26 31 33 31 35 42 56 
Hloridae..u).ae 66 54 41 27 26 37 44 56 59 57 60 72 87 
East South Central 
Kentucky....... 37 31 23 14 14 20 23 28 30 29 31 35 44 
Tennessee....... 41 37 25 16 16 25 27 34 37 34 35 39 57 
Alabama........ 31 24 18 10 10 17 19 24 25 23 26 30 43 
Mississippi... . . . 32 26 18 10 9 14 16 20 22 21 24 28 39 
West South Central 
Arkansas....... 34 28 19 12 10 17 19 23 24 23 25 28 38 
Louisiana....... 44 37 29 18 17 24 28 32 37 38 40 46 58 
Oklahoma...... 56 46 31 20 18 27 31 38 42 40 42 46 59 
LEXES sesh os 60 50 36 22 20 31 35 44 49 48 52 59 77 
Mountain 
Montana....... 59 48 38 23 19 34 39 48 52 48 55 61 75 
Adahoos +s ..cnes 55 52 43 28 21 33 41 53 56 55 51 58 80 
Wyoming....... 65 55 41 29 24 39 45 52 56 56 64 70 88 
Colorado....... 71 58 44 28 26 37 43 53 58 56 60 67 83 
New Mexico. . 43 36 28 19 17 25 29 39 42 40 41 46 62 
Arizona......... 62 51 43 26 26 33 41 49 55 53 54 59 78 
Be. sc ceeis 56 47 34 21 21 30 37 46 48 5 81 
5 Nevada......... 107 88 76 47 42 60 69 85 95 88 102 114 135 
‘act. 
Washington..... 84 73 52 32 29 42 50 61 65 68 70 81 109 
Oregon......... 93 82 61 38 34 50 60 74 78 75 81 94 142 
California....... 124 =:101 74 47 46 60 73 90 96 93 98 113 140 
United States..... 72 60 45 27 25 36 42 51 55 52 56 64 82 


oe Nn ee EEE eee 
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State 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 | 1949 | 1950 | 1951 | 1952 | 1953 | 1954 
New England 
Maine....... + (6 92 $ te $ a $ 120 $ 131 $ oh $ 128 $ ae $ ve $ ae $ ee $ or $ 146 
New Hampshire. 96 120 130 119 128 141 
Vermont........ 81 17 10 104 115 111 118 oe iia rH ae 135 124 
Massachusetts. . . 97 116 121 129 134 119 125 125 134 142 138 132 133 
Rhode Island... 103 102 115 112 124 113 121 118 128 135 131 127 123 
Connecticut..... 107 127 135 141 150 139 146 147 158 172 181 175 173 
Middle Atlantic 
New York...... 141 176-196" 2138" 208) °175) 78! 173) 9184 192) 89 8s 178 
New Jersey..... 121 148 161 171 172 155 165 163 177 189 190 190 188 
Pennsylvania... . 97 121 128 135 141 126 134 132 139 152 155 150 141 
East North Central 
105 180) «-184)— («1410 147137146) 148° 151 165 167167) 165 
95 115 121 128 132 123 132 127 135 145 149 150 146 
119 146 156 166 173 157 169 164 171 183 185 183 179 
102 128 135 139 148 136 146 139 149 162 164 166 162 
104 123 133 140 146 134 145 143 149 163 164 164 158 
Wo North Central 
Minnesota...... 96 115 126 134 149 141 150 146 154 162 163 163 163 
OWN ah celee see ate 97 118 126 135 148 140 156 152 157 168 169 166 166 
Missouri........ 96 115 127 138 149 138 149 147 153 162 172 168 169 
North Dakota... 65 83 91 97 114 108 126 125 125 135 136 133 135 
South Dakota... 76 87 101 108 122 118 136 134 134 140 144 144 144 
Nebraska....... 102 120 127 135 147 138 155 149 156 171 174 171 172 
WRANRSS. ose ne 115 134 136 146 156 149 162 159 167 185 193 192 189 
South Atlantic 
Delaware....... 95 113 123 127 142 131 137 143 154 161 167 168 164 
Maryland....... 120 140 140 141 152 141 152 147 159 165 170 168 164 
L(G) eae catvenicre 118 133 141 141 149 141 152 163 171 177 181 176 173 
Virginia........ 67 71 72 77 91 89 98 95 100 107 lll 110 109 
West Virginia...) 55 68 70 75 81 79 89 86 83 89 93 94 89 
North Carolina. . 66 73 78 86 96 92 97 94 100 108 110 108 105 
South Carolina. . 48 58 64 68 77 70 79 76 78 86 92 92 91 
Georgia... ..2 056 69 80 89 98 110 103 111 106 lil 120 123 124 121 
loi atin Sovsaittaes 98 108 119 132 162 152 158 150 157 163 169 176 178 
East South Central 
Kentucky 61 77 717 79 86 84 93 92 92 103 111 113 113 
Tennessee....... 72 94 116 116 105 94 100 98 104 112 115 120 120 
Alabama. . 58 68 74 86 79 86 85 90 100 107 103 102 
Mississip, pi. Bc odn 50 56 66 72 83 76 84 85 85 93 95 95 94 
West South Genial 
Arkansas. . 67 71 89 88 80 90 89 90 101 107 103 99 
Louisiana. . . 94 103 108 113 105 117 120 120 126 128 131 131 
Oklahoma...... 103 114 124 135 128 146 147 145 151 160 166 169 
TEXAS)... /sar slo 123 133 138 151 147 163 159 166 175 180 178 174 
Mountain 
96 113 128 136 148 142 180 172 169 181 191 188 186 
135 133 133 148 170 157 160 153 156 170 176 174 168 
103 129 142 150 175 170 188 184 175 182 193 192 188 
117 126 135 150 165 157 170 165 176 202 206 194 186 
77 92 105 118 132 122 147 143 146 147 151 153 151 
109 107 120 136 156 144 153 138 145 172 184 160 158 
127 152 133 133 143 138 146 138 143 151 150 147 145 
247 230 199 226 281 234 224 209 215 253 267 266 265 
ific 
Washington..... 142 175 179 173 188 179 195 185 187 198 201 198 195 
Oregon..... ..| 185 214 229 236 258 247 252 242 244 256 250 243 230 
California 170 198 209 214 244 221 224 212 222 232 229 227 218 
United States..... 103 125 135 143 152 139 148 144 151 162 164 163 160 
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TABLE 68 


AVERAGE ANNUAL EARNINGS OF WAGE AND SALARY WorKERS REPORTING INCOME, 
Unirep States, 1949, BY INDUSTRY AND SEX 








Industry workers Females 


01 AGRICULTURE, FORESTRY AND FISHERIES 


















205: . Agrrenltire: cig isc sicreiepsicio'<ein ors wraistarnalay’ slatelete aion asses abslen isis iate $1,149 $1,197 $ 634 
116 Forestry ,051 1,804 
126 _—‘ Fisheries 2,277 2,334 880 
02 Mrnine 
206 IG SU in Aig Senne nstacocepadbnnoponc candasc. dccsqancadsccnc 3,059 3,073 2,400 
216 bead ANA Sew se ete sic racemes waka wn ec ogy cee ne panics Sel co eee oe 2,496 2,498 2,279 
226 Crude petroleum and natural gas extraction... ..............--.00: 3,672 3,737 2,534 
236 Nonmetallic mining and quarrying, except fuel..................00- 2,649 2,664 2,191 
246 OS CONSTRUCTION: pigs ss aces «ic egten = « Meister st op oebere ceed 2,637 2,653 2,059 
04 DURABLE MANUFACTURED GOODS 
Lumber and wood products, except furniture 
306 Logging...... ube apanDNCe and o ond siciou see ctorbagacace 1,799 1,800 1,598 
307 Sawmills, planing mills, and mill work..............-200eee0e: 1,946 1,952 1,783 
308 Miscellaneous wood products..........csecsecncscccccccccves 2,118 2,272 1,367 
309 Barnitive-and fixtares) joc. «:. dessa’ cin One ctemviotitiene hoe ond 2,407 2,544 1,685 
Stone, clay, and glass products 
316 Glass‘ snd plage! products cin oct. aces os Rrelewis coniee «cides <a 2,795 3,095 1,829 
317 Cement, and concrete, gypsum, and plaster products............ 2,770 2,804 2'072 
318 Structural ‘lay, produets: css « scorers ste eee oc aimee oeata nena 2,560 2,655 1,705 
319 Pottery and related Products... .0sascecstacleee sien cemecnnece 2,401 2,833 1,606 
326 Miscellaneous nonmetallic mineral and stone products........... 2,973 3,179 1,879 
Metal industries 
336 Blast furnaces, steel works, and rolling mills..................-- 3,151 3,163 2,222 
337 Other primary iron and steel industries.................-0+-005 2,282 2,933 2,014 
338 Primary: nonferrous Anduatrien: . «(15 vis» cietstvie oc suncie ce alain swan 2,994 3,101 2,108 
346 Fabricated steel products si.» <:,  iraseiere side victeommuyel wept ners cane 2,983 3,188 1,978 
347 Fabricated nonferrous metal products................eeeeeeeee 2,871 3,145 1,783 
348 Not specified metal industries. ............0ceeccccecceececces 3,055 3,328 1,777 
Machinery, except electrical 
356 Agricultural machinery and tractors...............eeeeeeeeeee 3,047 3,145 2,219 
357 Office and store machines and devices. ...........2..-0eeeeeeee 3,336 3,700 2,178 
358 Miscellaneous machinery............. oad 3,198 3,369 2,043 
367 Electrical machinery, saisnene and supplies. 2,923 3,467 i be 
Transportation equipment 
376 Motor vehicles and motor vehicle equipment... .. Sores 3,226 3,358 2,261 
377 Aircraft and parts................0000+ > 3,392 3,548 2,318 
378 Ship and boat building and repairing................. nd 3,053 3,091 2,415 
379 Railroad and miscellaneous transportation equipment........... 3,216 3,329 2) 219 
Professional and photographic Se at and watches 
386 Professional equipment and supplies..........--...-.0eeeseeee 2,983 3,442 1,942 
387 Photographic equipment and supplies................00eeeeeee 3,425 3,911 2,219 
388 Watches, clocks, and clockwork-operated devices............... 2,620 3,282 1,882 
399 Miscellaneous manufacturing industries.............00.e0eeeeeeeee 2,487 3,027 1,612 
05 NonDURABLE MANUFACTURED GOODS 
Food and kindred products 
406 Meat iproducte's..):, Seie:s:a crate ».0 afersjersicie entretotave’s. casei cle!aiaateintaletorene 2,767 2,988 1,895 
407 Dairy products.c jose cciccrstesenin ce veetnce keene ene nee 2,760 2,968 1,694 
408 Canning and preserving fruits, vegetables, and sea foods......... 1,900 2,482 1,090 
409 Grain-mill productaly, «i cae-s-csdtere eicsssereetetess sipistesis qammene ao 2,807 2,922 2,068 
416 Bakery products’..qirces o\ocea sic daige's’s slg tee a+ amiclcie ae 2,784 3,100 1,689 
417 Confectionery and related products..................2+0: ak 2,268 3,003 1,554 
418 Beverage industries yids «2:5 s:a'< <) seeps sts gparaate. 0 Stine «ction 3,050 3,205 1,959 
419 Miscellaneous food preparations and kindred products.......... 2,572 2,857 1,596 
426 Not specified food industries o:<i0:e:2101s)s 10 wisiesnyinearieniens abieaeonles 2,994 3,603 1,840 
429 Tobacco mantifacturedc. vicie vinclecios cbielcelelcka vie\ele siete dele ieeee eRTRTOE 1,940 2,484 |B "476 
Textile mill products 
436 Bennibtanige milla. | sear sajare cuseratsiercl ele teaiciavieecetarslotaejeratatiate lair ee eee 2,084 3,023 1,527 
437 Dyeing and finishing textiles, except knit goods................ 2,870 2,968 1,852 
438 Carpets, rugs, and other floor OQOVERMNGE: sow luncaneune hake ee 2,876 3,202 1,970 
439 Yarn, thread, and fabric mills: .. 5... .2.:s)ece.scccenic scenes cee 2,200 2,540 1,704 
446 Miscellaneous textile mill Prot bos lee cashas ceptiaran 2,481 2,975 1,652 
Apparel and other fabricated textile products 
448 Apparel and GeGessarieas « .:<osccc waciestoieve wistele mela hipralelatesiareisr ale 1,999 3,217 1,548 
449 Miscellaneous fabricated textile products..................+5- 2,080 2,778 1,561 
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All 
Industry workers Males Females 
hee pone Git allied prods ec ne 
nip; paper, sand paperboard mills \yclek wesc ce wsstie resent ee 2,970 3,104 

457 Paperboard containers and boxes...........0.ceecenceeeceeees . 3 : ,102 at eee 
458 Miscellaneous paper and pulp products. 2,790 3,322 1,801 
459 Printing, publishing, and allied industries................00.200e00: 3,165 3,554 2,032 

Chemicals and allied products 
466 Dyntheticthibers titer wae «niece fiseinentets nineteen orem 2,918 3,148 2,178 
467 Drugs and medicines................ 3,316 4,239 2,065 
468 Paints, varnishes, and related products... .. 3,221 3,451 2,088 
469 Miscellaneous chemicals and allied products 3,317 3,558 2,129 

Petroleum and coal products 
476 Petroleum) refining es cs oats. s\n se cieicicle ele pie s/s les eletatetecleimereteimistas 4,104 4,279 2,676 
477 Miscellaneous petroleum and coal products. ..........-...00005 3,208 3,267 2,265 
Ar SMe Ribberiproducts! Wess. Scan ck tas akite Seelinn seiecisganteceeeee 3,011 3,348 1,971 

Leather and leather products : 
487 Leather: tanned, curried, and finished...............00eeeee0e: 2,750 2,900 1,834 
488 MOGuME AEH OX CEDUTULDER. .hinteales seteitne ce clas cis cies creisiettte: retietean 2,010 2,486 1.513 
489 Leather products, except footwear...............++s0+0e 2,137 2,754 1,455 
499 Not specified manufacturing industries...............0.eeeeeeeeees 2,742 3,169 1,815 

07 TRANSPORTATION, COMMUNICATION, AND OTHER PUBLIC UTILITIES 

Transportation 
506 Railroads and railway express service 3,188 3,219 2,650 
516 Street railways and bus lines Seen 3,043 3,131 1,973 
526 MUU GKATI CISL VICE rrr itieiaye ce ccicieiccinateioeetecsorcnicte oem erere 2,804 2,853 2/014 
527 Warehousing and storage... . 2,486 2,624 1,661 
536 THESE GES RETA Ios oe Aa SE a EE LOR 2/021 2;052 1,425 
546 WWeatteritramspontattonts er /ctclerslelelclcie l-lalelasiaei<ieisieleleicletelistets = ase 3,072 3,116 2,288 
556 ANTtTANGHOLLALION \rera-ccinustistsce/cieieseiejeicicleleteee cineeevoreae 3,786 4,067 2,427 
567 Petroleum and gasoline pipe lines 3,771 3, 828 2,500 
568 Services incidental to transportation..............0seeeeeeeees 2,968 3,170 2,054 

Telecommunications 
578 Telephone (wire and radio) 2,794 3,890 2,143 
579 Telegraph (wire and radio) 2,938 3,140 2,575 

Utilities and sanitary services 
587 Gas and steam supply systems...........-2-seeececsveeseeees 3,095 3,227 2,213 
588 Mleutricsmas utiitlesier cis aeicias oc civctestssinlale sere « 3,302 3,476 2,210 
596 Water supply........ 2,725 2,781 2,104 
597 Sanitary services 2,367 2,376 1,899 
598 Other and not specified utilities 2,986 3,146 2,302 

08 WHOLESALE AND RETAIL TRADE 

Wholesale trade ; 
606 Motor vehicles and equipment. ...........-.eeceneeeeseeeeees 3,240 3,505 2,032 
607 Drugs, chemicals, and allied products 3,251 3,772 2. ,005 
608 Dry goods and apparel...............0.-05- 3,719 4,665 2,184 
609 oodmandirolatediproductsienys ee cteeteneeiiacl inci atarate 2,729 3,045 1,550 
616 Electrical goods, hardware, and plumbing equipment............ 3,351 3,715 2,038 
617 Machinery, equipment, and BUPPleg elec oniaccssilsterte ses saverslere 3,638 3,978 2,126 
618 Petrol enim pEOUUCise eyes itetetsisle ceteieteicitelatatelelelsis adetelenvetei-teasielatcts 3,547 3,743 2,318 
619 Farm products—raw materials... .........0seese ete eee e tenes 2,841 3,047 1,715 
626 Miscellaneous wholesale trade............. 3,230 3,525 2,004 
627 Not specified wholesale trade... .........0eeeceeeeeteeeeeeess 3,195 3,604 2 251 

Retail trade 
636 Food stores, except dairy products....... 2,109 2,404 1,361 
637 Dairy products stores and milk retailing. a 2,912 3,139 1,427 
646 General merchandise stores...........-.2eeeeeeeeeeeeee e 2,070 3,120 i 571 
647 Miyerang PeniCene SEOLCS essa dris.s ccisue seavimesinie <inimfen sceliedals «5 1,354 3,065 1,017 
656 Apparel and accessories stores, except shoe stores............-.- 2,200 3,332 1,582 
657 SRC haben SS Goes OBS Deeds Horie oo osepbednoonAd sd 2,577 3,015 1,474 
658 Furniture and house furnishings stores 2,687 2,990 1,689 
659 Household appliance and radio stores. .........++.+++s0++s0005 2,616 2,840 1,639 
667 Motor vehicles and accessories retailing. ....---..--..+..+++++- 3,116 3,278 2,005 
668 Gasoline service stations...........cceceececcecennnceeseneccs 1,947 1,963 1,390 
669 IDO hab an quoonocoepneesouduoocddes ao duuoEEonDODoUnoG 1,858 2,456 1,225 
679 Eating and drinking places..........-..2-eseeeeeeeesee reece 1,525 2,059 1,080 
686 Hardware and farm implement stores.........--..0eeeeeeerees 2,469 2,657 1,605 
687 Lumber and building material retailing............-.-++.-0e0es 2,812 2,929 1,903 
688 IUGOYAiO*ESa is Oh ue noane none devo odnoooaebuscoescoorcoucose 2,544 2,705 1,574 
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All 
Industry workers Males Females 
689 Retail Horista s-2's1733/-is,<(chare counceectneboinre ie te esieeidca Mien ever aee $1,817 $2,161 $1,316 
696 Jewelry MtOred.ostesey- anions shea crete ween renee 2,588 3,192 1,667 
697 Mueliandirce retalliny oe =.o0.cGosme tice tincinemiactenieer 2,540 2,619 1,927 
698 Miscellaneous retail stores 2,412 2,842 1,520 
699 Notisnecified retallitrade. jc... .:0cccccct lente cciodcntenc se nmanbine 2,156 2,934 1,498 
09 FINANCE, INSURANCE, AND REAL ESTATE 
716 Banking:and credit azencies..,..4:.< ss c.nsocias ves senonele caidas sisis siete 2,967 4,003 1,945 
726 Security and commodity brokerage and investment companies. ...... 4,128 5, 236 2,204 
736 ERUStLY ANGE ym arose cae eee le cae clone hie eine tee Oana eile e aiclairate 3,140 4,246 1,927 
746 Real Cababe's caccraccie side ay te aiata tere’ a-nsetersi Tea oe ard teats iofe Gels Ges eae 2,339 2,691 1,629 
10 BusINnEss AND REPAIR SERVICES 
806 Advertising so54 jas xcapnbatenre s Satine ls = vies ta om ores ovale eiabaareethetos 3,907 4,823 2,361 
807 Accounting, auditing, and bookkeeping services 3,228 3,832 2,125 
808 Miscellaneous business services...........+--.+++-+++++ 2,771 3,267 1,885 
816 Automobile repair services and garages................. 2,442 2,466 1,765 
817 Miscellaneous repair services...............eceeeceeceeceeeeeeeeee 2,501 2, "561 1,730 
11 PERSONAL SERVICES 
826 Private: househuol Asis eras atccaye: oe fie cicsoss ic\asets olals om ates] sale 910) uaiptemua ais 792 1,226 727 
836 Hotels and lodging places................:0seseeeeeeee Pes 5 1,614 1,969 1,218 
846 Laundering, Gearing, and dyeing services stale 1,780 2,473 1,273 
847 WressmakingiAhopely. er nach cence ceneclee cm etiteeee Baa! 1,133 2,273 913 
848 Shoojreyair Shops; ascent ein cavalo sc se ahe oie ehete hove Rents ale icielsrewte sistent 1,637 1,646 1,549 
849 Miscellaneous personal services................00ceeceeeeeeeeeeers 1,888 2,205 1,502 
12 ENTERTAINMENT AND RECREATION SERVICES 
856 Radio broadcasting and television. ............-..+-++eeeeeeeeeees 4,071 4,674 2,195 
857 Theaters and motion pictures...............0eceeeeeeees 2,783 3,463 1,529 
858 Bowling alleys, and billiard and pool parlors 1,180 1,176 1,240 
859 Miscellaneous entertainment and recreation services...............+ 2,164 2,365 1,463 
13 PROFESSIONAL AND RELATED SERVICES 
868 Medical aad other health services, except hospitals 2,067 3,135 1,775 
869 Hompitale sv voreiarcsicmivicie cic nance apenas On aioe bole Seco ca eine 1,911 2,444 1,679 
879 Legal cee cinea Rn Rn OEE ECR TEE IETIC eaten 2,687 4,655 2,043 
888 Private educational services..................ee0eeeeee “aan 2,224 3,052 1,575 
889 Government educational services............0-2eceeceeeeeceeeeers 2,538 3,033 2,259 
896 Welfare:and religious servioes s \ <$:2,2:¢:crere vie, ss/eecse nici 0c bin cieinlereie erate 1,997 2,317 1,510 
897 Nonprofit membership organizations. . 2,724 3,305 1,841 
898 Engineering and architectural services.......... 3,873 4,259 2,196 
899 Miscellaneous professional and related services............. 3,482 4,086 2,293 
14 Pupiic ADMINISTRATION 
906, Postal services..:. ci scqcsac cesar cede otowne netics 3,099 3,211 2,179 
916 Federal public administration 3,202 3,497 2,535 
926 State public administration. ...............0.0ecceceeeee Merce] a@ee 3,156 2,183 
936 Local nubilic administration: Scii4; ves sakctscn occ be tmeeiomaiee emten 2,834 3,023 2,093 
15 INDUSTRY NOT REPORTED. «0000000500 ccccsccccecenvestovse 1,629 1,809 1,199 


Source: Computed from an unpublished tabulation, identified as D-9, of 3.3 percent of the Census of Population, 
Hag returns, It provided a frequency distribution of wage and salary workers by $500 intervals over the range $1-4,999; 
by $1,000 intervals over the range $5, 000-6, 999; $7, 000-9, 999; $10,000 and over; no income reported; and income not 
reported. In computing the averages the sum of the products of the midpoints of the class intervals times the number in 
the class were summed and divided by the total number re; Sporting wage and salary income. The midpoint of the $10,000 
and over class was assumed to be $17,500, a figure arrived at by averaging and rounding the average wages and salaries 
reported in amounts of $10,000 in Statistics of Income for several years. The major-group earnings are averages of the 
detailed industries weighted by the number of wage and salary workers reporting income. 
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24 ff. 
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175; 178, 100) tf, 192 UL, 230) ft., 201 “tt. 
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Farm proprietors’ income: see Income, pro- 
prietors’ 
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Fisher, Joseph L., 74 n. 
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Government, as industrial segment, 17 f., 
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Harris, Seymour, 56 n. 
Hoover, C. B., 56 n. 
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Idaho, 10, 13, 48, 80, 82, 83, 89, 91, 132, 
160, 171, 177; 179) Loz tes 227 eee 

Illinois, 13 n., 49 £., 58, 166 n. 
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ff., 99, TOI, 105, 107, TOSiL., 110, EX2, 
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property; Income, proprietors’; and Trans- 
fer payments 
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tor indexes of, 86 ff., 93 ff. 
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149, 249 f. 

Income, nonfarm, 11 f., 32 f£., 82 ff., 85, 
90, 93 ff., 246, 249 ff., 259 f.3 esti- 
mating errors in, 88 f., 93 £.; sensitivity 
of, 82 ff., 89 f., 90, 93 ff.; time-factor 
indexes of, 13 n., 89 ff., 93 ff. 
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